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:JJ *1U J\ 

.*)£ ,JUJI ^ <—«U*p 1 jJapi <d jSl ^jJI 

4>CJJ j~£ll jUj*aJNI £» oijb (Ujj) iblft Ajj^Jaj <uL^ ( j& jjtj LJlU? 

p\a.> Cjj ^j>^> tiSUaJlj fcUl jjJali 4»— <Jj^>s*o j.^T....a 

olju I ^jJlp oS jj-iJI oL « .»x > ».»JI j t(sL»«Jl jL^jI 

. #j j^Cj> AjL^j aJ j JLj N Ij^laJ 

William H. McNeill, The Global Condition (1992), pp. xiv-xv. 




jJb (jn mSlI 4J y* ^jJI tAi^uli ^j£l 

Aj\| i^L^jL cUj Jjti3 ^J jj-w^JI ...fj^jSlI 

4 jSj^JI Sjilj £ja -*lj« 4 JL_jj ...Lajjc U^ •jUajII IdA Uojlj Lgj ^» 


^jSIj la^Lla} jjSI ojSLjj ...(jjSJI i-fli/ii tjiji (jl .d «*»l .^all 

j^l JLlu ..jL 1 a| Cilj 5 j^Jju 3 4 jj~->"i J (j^Laj Loa ' -■- 

■ i_i m*> i ^^1 JS AjoI •% »/*> t(_^ajSll ji-u* 

l_y^ 8 jJ^ jI tluai JjIj 

Chaikin & Kohl (2009), p. 158 


Aj^*lJI ^sd>La ^jjUl ( J ^A ££jUl ( jp i—>L^jl IjLA 

vi** jJl Ji 'jj-J’J (J^ ^ Cj* 1 J Cr J ^' J^°l J 

(_jjJl j~^Jl ^jUl UUJ I Jj-X>- \ j^oj 1>v^j i—jLS-JI IJLft ^JLdj . ( jjiljJl 

^Jl 4.. — .JjJl oLJLavJJ L^jT ^sd>L*JJ la2.3 IX g 9 L«^ 


* ^kmJI 

Uj ^L«iaI ^a jLJJ LvL»*i J^JLj 2 jaj ( jp < fc l..~>K...ll JLp L* Oj 

tojjJj tjj^JI JU/JI >( j^jS/I >—Jl^ LlL>- ^ j-i-Jl <>. L« jaj 0l£ 

.oLx.—ll (JJljfj ot-x-Jl _j3-lJ J j«*-5Jl Jl 01 j^° o^A?- 0 4>t-x^ 

L>jllp tl968 j»L*Jl ^^3 olpLlaiNi jiSl jJ ^Jl oJ-X^*- 

OJjaJI J *9 Ol jA 10 Jl \SJL* 2 j J j>- Ojljj 8 jA JjSl j^t-Jl Jl 8 O-w 
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^^Jl jj+ai\ cJl£ lw tsA^all y ^^>*11 |»^1» v»»J>ljt C~l5 JJL) jA y .y> jS/l 
I»l«l Aj^U j (J^^" im ^ s ' AP y ‘UtfliiJl iJIjpjjjiJl Ij~al£Jl Iglaiill* 
(_£j3“t sjg>4 jl l<L)jl«Jl jjJuaJI |»bl J-9 iiUi Jiff .yjjjiid\ lljl$^- 

voA mapI oli Ul.i>-t JUsbil iSSS O j*-~* <Oyj jUtl! j J- > ~J 

.A>-bLa 0<jl jt lgJaA>- sJUk OuliT lij L>^o 1 JLS”\x» t jS\ |*J L«J^j 

j-P^jVI jj^aJl C«.«.«a> cpLaaII^ ^y>-ti*j JjS/j iJ^lUwJ^cJaiJl 

yyj jUt ll lljl^> ^^9 .jaxH jlJ lo y> <Cjjj C...r>.7 L«^ j*sjtJl £tla~Jj aHi^sJI 

pj*aJ OjjjiJlj Ij-alfT ( j<2>j*J A>*-i 4 *jL sLoaJI ^ y> jS/l 4~ij 

a# 

iJaaJL sl^aall jljj oljj OLS” la 5ij**J <Jj-Aa!I OlfT .ilUji? 0 ^Ut] .U-Li 

Frank OIaj^j <ilil ji 8 jJ^jt JjU ( jJLlsl 1*5^ vc-l^all y flA.Jall ^ijS/l 0 A*ij liUj 
. (0 ^aH jIjlo y j-fiJI j!>LJI aJLp J^>- JLp Borman 


vr»“ ^*jVjD a1?ia i y jjbj jiP ^ydjlp o Ji J j jjaJI (_^1p jlait (j! j^lp 

3(_g yj}\ 1^9jjU _) v-b=»NI sCJlS 1 .t\*jza)\ i\jj Igksrll ojb>«^> \jy9 <1~J >jP 
i(ijJbsJ)lI AsuUl) »-.k£)l lift j^P JU- sjj*OaJI CO 0 JJ^rS 

j*J 4 si>./»i yJt* tAjj./^ll oJLft jlajl CJ.5T 1 «JUj .8 jiy» aJLaJu j£>\La \ ^jIxJ ^ 

1 jP tiJlj J^>- .IJbt dUi JOy (Jj (J? 9 dr* 1^ bgj 

LgJl j& t c-i <S~~j Ja5l^ ^1 p cAjllm 1 ** -/* tjjJUi ^1 

> j~& JL>* L&jJjlj j_jjd sjj^aJI oJLft (JljJ V .Asjli oJjO 

O-^aJJ iA«»jJaJI y ,y>j^S Jb>l»ijl jg.l 3 .rjl Ijlgj U — pJ 

oliJJlj tA»j.AAll aJUjJIj Aj^Lj^Ul y,Jii —•— 1 jp Ujj- LaJu: UoJ jA IaJLaJ 

tpL«-5Jlj (pLjaaIIj toL-s^UjJlj tA-jLsJS/lj AamJjaIIj 4Aj^-L>«^I ( JJU sj^Ia^JI 
Uoai Ijjl i_9jLa»J| y> ^LajS/I sift SlJy jvJ villi |t-Pjj .^jUlj Li! yu*}\j 


(_$jl*Jl jS> J^J»<I 1 SjpJU jftb^ jS> rilli .Jl>-Ij jjla'.s y> Ig^wJLaj 

jji (_$ j^aJi jiiuJi (j y ^~*ri »UaiJu j (jjjSn i~^ 

. <2) Oj53l ^j9 LgjljA>- ^jp (j^jS/l V«AJb>t» V—AsS* SjS JjS/ J J) v3,l 1 sift vJIa^u^j! 1( ji>-j»»Jl 

sjbj ^ylj villi (S^J • lift y LJsjJ aLcAj Lsa J yijhXj |tJliJI jS- ^Ul cJjc>- j 

.1970 fUJI y y>j^i fji Jjt p-LiJi dlli y Uj t t _ 5 i s Jl ^jll y **y?~* j? ‘ A * J .r M 
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1970 ^ L^j cik: ct jJl illi ^ l^-lb 40 JI oljj-iuJl ^£\ <jl£ 

I» ^ ilfrUl Ijj Jj 1 jL p —h g ...oil ^1 p I^JLU?I ^^&uJI ( j^> aLai*-^ apL*j>- 

ULw~a J.^».j ^jLgJl jj jiJl JLa^j Jju . Aoj.IaII AJJLoJl eJUk 


SjjsdJ 




jJa>- ^y> Dennis Meadows ojLS 

0 jJL> j*J . SAj^JLJI (jjL* (J j>- L »jj {^ill j«i«J j)jH Ij-ojJl (jlj^P jjjiJl 

IajLxpI jtJ ol j^S* |»L»iaI ilL* OlSj .ajJlJ^J l villi ^ L*j vol*J SJOu 

J Ojjp*v*i\j t^pU ..all i^LdaJl ^lilj 

11 ij^l^ aII aJLA JS <1)1 dl.^a».A.11 CjI^ j«lO ^iJl vif^Jbdl^ OuJaJl 

!_^J . V—■JjjlJl ^J.»A X ».» aJ I ^^9 ji~Jl vUAlij *X*P fy l$!5 V l ^ *.. i £^>J| (3 OjIS^ 

• ^l>sii j j~& |»1^xaI) A«>i1jjJl oift (jL^i^il ^IjlJ jj& 

cfJJJS j^SlI ois - tU jj ^ _^Jl ^vi*Jl iFrits Bottcher yu^ ^ 

( j -9 ji^ll ^Ixj OJl£ <iL)JLl As^Sjj lj*Jl*Jl (_j9 jll^A <J^ (J 5 "^ li«J 

^^Ji J > * J 1 C~oJ ^jZjl ^S^l.io.11 

IJjt jSjL; p-J lift ^jlp OJl£ LoJL^j 

li-ill ^liill i4a«LkJI iUi Juuj A-vjjuJl ^ ^JgUoI illi L*j 

<L»JjcJ| viLwwJl I jLjli tc-l.Afl.il ^ ,jv»jVl J J~p jjiO^A AlJb4 

villi ^i-jj (_$ j&\^>j {£j\£*{ >- J Lfrt ^i>jJl <iUi ^ .Ij^a<J\ 

^ylp j>»Vl j-/3~tt j*J.Oj>«-L! ®j1j| jiS^Sll ^UaiVl ajLifrlj <1)^/1 AjL^I L»j jA-il ofjj 
v—Aj - A3^3 Ls<ajl Ov«Pj <_5~^ tA ijJ I ( J^l. io . l l olsxj JIjI jla ^3 ^9 OJ5^ 
^ojla oyi»- jJL-Jl ^iij\j aUu J j^Jiai\ IjLa^j .v_A3j.«JI lJUk ^9 1 j .«4i Aj^JLJI 
(1)^ AjJL>«-a *JJ - ^ 1 JL9 \J JjA* (^*^11 ^^^^11 ^jJ^-'h _1 AjJlll ^^-11 AaiAoJl ,g9 

ill ) ^j£* ^ll^«Jl v.iU^oJl lift v_9 Ua ^ 9 Ijjl ^39^11 l C lL>^Jl lXA9 ja i 

iUi J . (4) aJUJ1j A^^J^Jl A-^UI JA j^J \cJsb ^dl ^JLSVI v«ijUl ol j&\ 
lit jUp ^ylp jj Uaj^j >^>-j i* Cj^i (^ ‘OijJl 

ll>o olJb tillJL] A>wj.v_-JL»*Jl IJLa ^9 <jl j*Jl*-ll jlj jjjlaJ 

AaJ| ^9 Cjt.. 1 LaJUp AJjji jiJb (iJLll jlxJJ j»_j3 ( jp liLdP 

. J-.S111 ^ijUl £A 
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J Sj Ui jModll aJLaJU j~^Jl ^jLJl ^w?l A«»«jJL 

liUj aJL-a J^UJI i^ jLJl (j® lAp- 

<uJL^ V La . <uip La ^^P j-^LJl 1 j-a Q.a ll*>v~spl 


JjuSj LaJUpj .lil^U^aj Jj JL>- jjlaLa ^^spLJl JP oU-ljjJl J 5 £^aJb 
^ jm^II ^jla 3L ijliaj .Up Ji SjLj ^1 1 jjJl>- ^UpjI jm^II ^j^U)1 ^1 ilJLU 


ilD^ £*?■£ «Xdd C^P j^aj j>u (J^ ^JjUll g ^ ftUa ^jA S>*Zj ^zJl oU^Ij jJl 

.I 4 AJL* NUaJl Liuj 


j^au Ji .LaUj jJ^jt E*^ji tlglil Juu v_Jp! jJj 

■lifrJL) pj toL-l-Jl AjL^j JlL»j ^jjUI y> U^>- jA^ai I ^)l (jlj^'l 

( JjJ t(JJUJD 4o*^jj oljjJu toLjL^JNl ^ *wjI>- t*otaL»»Jl ( j^> jJt^ll 

.itiLwa oNl«dJi OjJJca> IjJlj La i_i^UaJt ( j a j ~&I 


^Jl w>Ul o' j .~Jl iJ^>- ( _g ‘ ««.g J l ol J*> 

oJLfc jy u to.‘»«a .Aj^laj Aj j ) 0 JLpL ^w ^jjLJI ^jp ^l /aa'.a dJLaLi Aj ^Qj ^lp ■ 'j ■‘*'^■1' 
( j«>-jj^Jl V_JpI jJ^OJ ( jAljjl C-JjJl CAj.j.lall jajJLdl ^3 Lal«J AajU* Ajjli&Jl 


.aLLUI i^fcjl ilial uL> JLp J^Ldl JLp ^^1 J\ aUpj 

4^j ^jA c^aIxj 1 JL& 4j^J>Jl jj>»Vj , Jl ) ldl ^jjlia 

.L>- j^j js\l 5-iujLJl oLIjjJl ^ji- ^>-jS/l Jp Ldb^ua 


JLp ^Jjldl Ajjla’.ll AjjLiaJl 

AjIxJI ^3 .Ipj^J 1 Am^j^IS^S/I (J^s- ljjip (Jj " pj ^1 A3 yu> Jl 

®A^jIjjJI A—JLflll) aJLp jlkj olS La A^pl>- CAjj^>J| A^1j3 

^iJiaJl ^lijNl ojLj ^Ip jlpL^j ol i^>1>cjS/ 1 jj-a £-^Jl IJLa ( j» ^3 olS^. oLLxU 

C~OJ ^Jl J5LUJI ( J>tJ llsl? (jj5o N ji (JjUi (jl t j>a UJl3 C^Aj (JjUi 'E’JJ •^ | _f«Jl«Jl 
tAj^ua.ll y> (^..^Tll (jl J&JJ . jij^ 1 AjLJa^lfl 

\~0jjfr C-~aJj (j j~> 1 j a j(»P^Jl f^S’j tijbjwjl I.i* ^3 AJLg.»j viL^ajt Nl jj-lJP Ojjt 

aJL>w«J aJ_jI>^. ^j 3 4(_3^>fcil Oaljj IAAmJLaII oIj^sS'JLJ J^a eJLp ( j«a 

.jaI^J l j^jU ^ jt-g—«jl £-0j 

.Gaiapolis ^J^LL- ^wmj c^Up ^Ip 
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.^Ip oL*>«J 1 jpj ajxJ^J l AJijJi 55jp oUjllA^il ^ ^iU3 
jSl <1)1 ^yJLpU* Ja-jjS/l 1 US® jjLJl UojI 

Ja~jjS/l ijtaj—Jl jUaa i i(J^b~ . j*JL*Jl Vjbi jiS\l\^ sL^Jli 5i yu> 

Joachim Theis ( _ r ~ : J ^*-11 yr JUN\ U- I jJU c-LlS 11979 ^UJl ^ 

A«*>ljJ ^1 p ^'CpjSlI ( jP AjjI^xJI Aj ^lll 

^ >Ll id1 L>-_psi^it (J^t . aJIaIJI L>jJ j!jNi 

^Ulj tflitJaJl j j tAiU&Jl® Marvin Harris ^-jjU ^jLJ i»U jiLJ 

^1 l j»Jlp aIjULgj jm 5 ^jlJ H^lk>bA Cm 5 .Ujld 43 ^>j 

. 1988 ^Ul lt..it>T.ii Ijla 
aJU&JI o— j*pj 

aL^U a-jIjJj c~*S tAjiajJl s^xaJl oJLa (J^>". ol;.i»....:)l jJiljlj obJLjJl l y IjlJ ja 
JL^Ull £» k_aj1 L^>ujlJ <J^b~ jjJl ,_j® a«*>L«JIj ^jU 

^y> Ajol^Jl tOjjlj Ji (_£jb •jl'* 1- A^Jrf a1 ><» Aj^i 

i^a ^t>u f'ljj ( j^> Am»«ImiS|I 5/UJI .Cusco <ujJuJ| a*_*pIp 

-k’" Ji (*-$—aJI O^Laj jjj-iJl t ( j = s*-^All (j-» 4 yS Jl J-ijJI 

Jl>- (Jlj 1 _iLS" tA~«JsI jiS^SlI j»Sllj .^^X>wJl lift ^Ijlj (JU- (I)l£ Lsj tA«.. ; k)l £« 

^ Jlaj 0Jjj >-ja { j ^> j»J AjtjJl oL-ljjJl jSlj . < _ # >-jl>iJl ^JUL Aa.ia’..o.ll sift Cj jib 
j~>-^ ^c® (ji ^^Ip (^jj*A»Sll jjjJ-Jl j_j1p Oj^i 

,(ju>wJ IjLft jl sJL>Jl A» * . J | oL-jLa^Jlj jl^sSlI 

Mart o jLs ^jlJ ^Jl a1La!JI jl»Sll |»JIp J ^ jJ is jiaJl kiilJ (J^>L»- 

^jJl ^jjld) a^>-^iJ| aJIaJI Ajjli*Jlj 5 $j*-a l y ^jL»p ^ylp oj-ii ^Ul iBax 

As-j-i J} AiU»)lL iNorbert Elias ^UJl o j~>jy ^Ui>-Nl jJU Lftjj^ 

j»PJ UojI j tli>-Nj . L-LJlj jjj-tll JU>a ^ Aj^liJl sl^J t jfi l>Jl ^Lp^aalll 
iJohan Goudsblom ^^»- OU y>r i 5 *aJ^J l ^Uij-Nl jJU ja JlJb ^ 
sU-iS/l j*-ftl -X>-1 .aULAJI sIj^S^j ^^9 j_j1p (_5*1-Jl k — 9 jJL«Jl ^Ul 

OJ.S ^jjl— Jj~ll ^jS AjjjJljSlI Ajjill jll ^JLpt (1)1 SjIaII sJLft Lfulu 

.(l)L«~j^/l ^jjlj oLLjJIj » ) a^s J5lJLj UaJ jA 0^ — Lg-vjjl 
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lift ^ 4 ^ju>L* jOi tJaftj j^Jlj lUi p&jj 

( J^aIj j j~)l ^ o jj>-tliJl f-')l jA <1)151. eS jy&> ^iSl LaUu <z*a. f i u_jIiS\JI 

fi; 4»..,lall |« g’t.i vJUJLJ m 

«L>sd IxJ jA ^ i1992 ^UJI ^ 4 juJLaJ| olj^5jJ jJL« ^y> 0 ~$IjI 0^ Oj 
^y> N-Jbj . lijjl J j^J ,_j9 AjPJ....L.II jljil 4j>iO 40j'}Ul ^I o.t.ftNI ( JS 

ofjb (OjUl '—J jp»Jl ^9 Jll9 OjIS" <jl-Uj ^ 4jjjjJaT.il oJLC-LwwJIj tO>*ll j*-CO 

( Jju^ la jAj . (_ 5 JJJ*^I jbajNl ^ LjjI la.Mj 4-JjiJl Ljjl oLaj^>- 

OLbj^ »J jml l 1 - ■ I ' ^jfA »XjjA jly4»w^l L^p ^|i«9&MMaJl 

<L)lo~JjS JLaljJ (_£jljJl j-*^Jl ^cjjlxll fr g*. o I pip 4~U 03jJl ^9 j»jJo*jJj>- 
^ t^jo- t^jjlj^U iwUJ 1992 |»UJI ^ ajlj J**ai tDavid Christian 
{ JST t£lo»-l aLJL p-j vHU »L«Jlp jjj-^U^Jl £-jlji> i^goJl 11 a ^ . LJljO>I 
aJuJLi ijiL>- oil ojjL<Jl sift Oll5 .4jul>«Jl 4s<aa)l ^ 4 j ^jjslsxJl *Jj»JI ^JJL ^ j'. « 
«oi£ ^Jl aJLoLjl3I 4^>«jjLxJI ij^lall £jij la..,AlL ^yjJLoj oi IgjSl (Ls^ji ^ 4~oll 

^jlS £&A Jjl J~j2s*j ^ |»jJoo j>- £» oljj 41993 j»bJl ^ . Lfr l c- jji«JI JjIa-I 

Lbxaljj JLaTj pj .(jLOjjS iljLia j»»J ijl^ (_jUlj 9j*bjX»w»l 4jl»l>*J j~S 

. ( %o 0 jLo>l jm JjsJI dUS Jo j d994 fUJl ^ j~£Jl ^bll ^ J J$\ 
j^JbJl ^jlj j~S Ja- ^1 Us jlaj>*A kSJS tl992 j»L«Jl j«*i ji ^ 

JJLll Joj .|> b j O »al ^ William H. McNeill J^U ._» f Uj ^X^Nl 

^jjJlpLxi 4j*i/ la49 J tLo^a 4^p^ Obj .a-l>«->« ^ijSflj jt-^»Jl 4^PJ ^ |»-t5 

jJ^jll aj—lS" Ol jA ^ilJbO (IIS') i_*ll5ll lift Aj\jS i2JL)1 ^ L>J oL 1 . ‘ >*» I < 

LJ y>"\ ,_j9 Ol5 jJ <.(i— jL=»t^> 1 jiS*i!l J cSJLoJl 4l4jjlaj . 1 A 4 I ^A La 

1 jjj^JI 0 !jLJl aL><JI ^3 L 5 lb-j ol>Jb 0 ^ Jbu 94 ^«j^l^Sll aL><Jl oIjJj ^y> 0 _j>«j 

jl?li5 aJ 1 _ 1 LSI I IJLa ■*- ji j .Lv»jjl?S/l aLs^Jl ^9 ^y>\ 1>C> aJ |*1 ^Ulj 

.^yL*-! ^jA aJLuJ la (J^l |< ~>T.iiall ^yloV jJ w> 
^Jjcaj Ajl o5jjt 11994 j>Ull ^ I ^^jUl ( jp LJ Jjf jlp! 01 S L*o 

JcS Jl ajl‘l j^i\ ^Jijl lift &]j .aJII Jb- J I ^LJl IpI oj5 Sii 

* 0J LJ ^j9j .^ijLJl ialp o ^4jX9l pJ I ^~^~ (1996) ®^-^Jl ^^jLJl ao® 
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oLoIji Jp C~3 j*J t 0~*-L9 ti~?- 1 1996 ^L*Jl ^y> jijp^ J J LuL>i 

JLp 4i»" jL)l olj/-..Jl (J jA>- J$*l Ijb IjLft (jl ( j«a j*pji JLpJ .oJlLw 

* 0 *■ *• 

J-O JL?- jL>oN *uljL>JL-l I j?-lp Oj5 03 J J jj-a £-<jl (jUaj 

Oj-wLi viJLjl J^l 4-£UJl *LjJJI jju Ujlj i2000 fbJI J .^S3l ^UL 

5 * 

o^ki Enc Chsisson 

tHJS Jllapl .^jJjcJl ^Ja lliUo <d?Ja>&a ( j-o 4?kJ Jllapl ijL -LLcJlj isUaJl Jj?- 

.Ol oJLp lilj 

ulS^ t2003 ^jl^3 ^ SJUJI ijlioJl j>*-> 

A-^jj»Sll LJ Z>-jj to J*h\>ua {jA Ji^P JLxj .^li^—a! J ^-.^Jl ^jLJl ^£J» 

^cjjllll J.1?.,.*.Jl IjLlUajI P-laJLP Jju ~ Lu>- 

lift jl ol?ci o5jpt t(jl£»^M jJli> I L>w?lj (1) jS\ (jl Sf jl>fcaj .<UjaJl olgj 

ajL>-NI jl UJijI cJ .^j^IaJi o«i^j ij&£**** ^ip <^>^k ol ijbi |*j c)i^mJi 
. 1»?- (Jl^t* ^P iaL^^/l l-Lft ^^IxS - ^JjJL j .4jLj1^ 4la-*-.> Iglwl 

—i_j jJl a!?mJI ( J aJIa«^ 2005 ^L>Jl jJ iajLi«Jl olgJ ( j/*>cLa Jjl JU jlaJ 

J«ju 01 ^ip C-?Li tAjjl?»jNl AiJUlj ojiL^aJl j^^pLoa-Nl jJalJlD 

lil jjj <W?liol ^t£Jl 1 JLft . ((Jji*lJl AjL^j jj oUail (jiJu 'j^^ll ^ijllll 

. iJUJl oJLft ^3 I g./?jp ^xll £t>ii>U 

aLw»p- (JjA>- (_^>- j jla-l l J oj^JLwa 4^«JuJI Lijljto jl <LLii?cJ LaLaJ iljJLa Ul 
»^>-li*Jl jj ^ l^ll JjU tA^vLwal Ol O—J-L>* tLalp ^JLp 
La _^ftj tjlaO Jiaj ttlAJ.U 4 >wjj . j_^ll j^Jp Axvlla^vil 43 U 3 U 

(Odj ^^3 jl jlaJl 4.S..ZP jJLa tw*ll^ll I JLft Oj j^juJl (!(jjLl>J|!) ( j«a ^J^Dl 

v_3^m ^jjLJI (JoJbJj^Jl (jl J*»l (^jJ (HIS j^P.^J. j »a X «... o . l l La 

^y iL -. ^IxSJl lift jl ^ Ijl>- j~S J*«l ^jd uiJJi Ojl?u j*J ISIj . JjJ?I ( j«a jJ ( _ y iJ 

£ I* 

. AjjLia AjISLj ( J?%J JULiJ oNjl>»» 
(Ir^*^' ,J~>o~*Jl y> ‘jr^' 1 / 

^Uis^l ^A (J>«Jl <jl^ njl^a^ll jJLftj 0 J~Q I Ofrljiil ^j)l SiL^^lL .OjjlJl jjLs^XaJl 

t^Ux>-Nl aUJp Jl kiiLAJl c-UJp ^jA tiik?.-<jl oNUm-oJl J t j : . /a . /? . >r . :ol (_$jl^il 
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^JLpL- dUi ol pi-jj ^^IpI ty-^ 9 ^J 

jJL^j l>t*oJt oJlA JAj^ y3jL*c® ^JLj oi ^lp Ajisl^fcjl ^9 

Lwlj ^JJUJ IJla oj^SlLJl jJkJl oLg^-j <1)1 t^JaJb c^<> ./>! N tOl^ 9 ^) 

C4 oyt* JlSjj .4jLviilj |»1 p i^jJL?-! 

j*J jl 4.JL?ljL i_jL?J| IJla jl5 4 ^LSJl lift iL? J tjJ at 

tJLgJ l jaJ& t ^ ; ./t..rt i »rToll ot i^iUi oUj .5j^JIj o»-jJ l j£i 

.L^o — v_jLobU— JLkj pJ p Q./M .i iSJbJLp (jjili j^jJu Ul OJUJJ . jJLttJl 

jJjLU c^^Ioj j?c^>?L o>jL» tjjjldj! jiJlj !^Jb>uS/l 4_..«~ji)L La jv_fcj?il 


(aO l^jl?l)^? OLJj>- (Ifi^maJJ^J l^ l aa A a*) (^a*«aL 4 LaJ^ a aa a a) 

jOib*- 4jjJLil jU j_$JL)lj o^ tclLj OjLJ 

jjLjl c ^^o~ajOJL>- sjLmJIj jLmJI cjJ ^g~>- ^ jj 4dJLL^»L>sJb>- LLjjl 4iil>l 

C?0~* 4 (J^0^ ^JO oU 4 ( j~> t . T jjlfe *_ , 'ijTij : ’r 4Jjjil 


J. U .«.J n ) 1 4 < ^>)ljj_yjN a J .(J a^jjj jS J-UjU 4C., .i ^1 jJ 41 J^.-~ S ^j-aJLjla j} 

jJj j j^jI) jy£i Ol_^s^ 4ol^jljL >_j^? t4^Jo^4 .j Oj-^ 4 ) j«aai«lijL» ^[jS 40_^JL> 

(jjN4py<lj) OjJjJ 4pjla jiarfji OjJ 4__jjljJ 

AjjOji 4^J^iLo (l)l?u4 jjJjLo aijLljjj 44 jj?tal jS J^\ 4j*JjJ 
tjLf- 4^«a S jfMl 4 vl-a. O -aX ^jLUa»jJ 4^1^ 

laiijjl 4jjL3 JjJ ^1)1 4 ^_4 J jJ O jl) 4 J jJ jjJ (l)ls 4^aajU i '>J>‘ 4^0x1^ 

*-^'oJ ^Jjr? j~> ’'CrPyfiy~3 o*y* J* Oyr 


•cr'jrJHJ 

ljb>- jj«? JJLuJj 41 a;Lo j»AO i - ^^ Ufljl Ltj 

Jjju) Jjp jt .ia-a^ll) ift J?jjt N Jl9 (3 I ^g«ol y*-')} Udj| J 41 I*>llajl {jA 

.JUJI^I^UJ 

cJgl.» l . iU 0jd«JI^ aJLaJL«JI 5 jd^Jl o^LJLdLiJJ JLdta 

frLJI o*AaJ cUjb o>idjj ^■w.yaij ^JJI 4^pjj i^j5U |*Ujj 

4>_jL^il iJlA J.laa‘a.1 |»a^«j| 4.OAJj J? ^9 4jjja>0^U 4juljil AjUiaa^^aj j 

Old jjjjl^J 4 4.0.^.4 Ol>-l jdl ^Jldj jl? U) 4a<»^l>- »Ua^-l ^ylp 4a...*.T.U 0_^~-jLi 
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ol>«Jl eJLoJ ( JJ tiJLil j3j tilsjia>b<Jl P 4 jL*j ^jJbcdD j 

jj^aJUsiU J SS oJ_^ 4 >J tiLjijj tiaUaJJ jj-—>o jJLi ^Si 

obil » . t . l l ^JUb <L)IS^ L&J—j 'w’^JL^SlL 4 aLci«JI »Qa>-S/l ^y> 
J II 4 ] ^ ^Ul ji 

^Uap^l caS'^xJLoJI a^JLkJI ol^lj^ ki^xAj 1 l a g 

i L ^s*-jj J ^JJl cULi ,_yAj ci iU5\jl IJLa> AjUSiJ 4 -^jDl 

UajlJ ojajJl Ig^pjJj ^ Lft jIptjJ j t(wisji ^Ul l^Lcft^l cL_3- 

cjls^j j! jv-ftJ jLJI ^j^jUwS/I (j-» 'ilj . U-gJj-va3j Uj»^ waJ cLL^-j 

.c_A£Jl lift ^ oijl^Jl jlaJl oljjj-j ( jp 4 jLj c^jlaili 

jjLmI juy 
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gUjULll WLoLLW 


liL^ J J;JLJl ^jbJl ^Jx> ^jliU ijjLL* i^SJl ^jliil jj#- >_^IzSvJI IJla 

\i\j9%j\ La J)l\ Jlp a^a Jl iLaJl ^j~>- Oj£i I ijljb ^jA JLil 

^LJI Jkj il 4 ^jJLJl ^jjU! Jl Jki\ J l J:.-Jl J-Jt ^ LJU 

jIa^a.'VI JlL» ^w..lall ^JjUJ A-ifCll ijyuaS I J*-lj ,J» (_£ JLJl Lp J L» Jl j~^)l 
Jl lj^ ® -)JJT~^ (JiL;-l>- A_»lp A. ^ai SvJl 7 xj jU1 ^-XAi 4 jJJJb j . ^-£)l 
V“ LJl Ijujj>- Ll^j ^~$3l ^jLJl j>4 s!AJJLJ 4j *~ > j .oS/I aJp _^a L» 

J L J aA. ,J ii Jj jlSLJl j ^ J J U Ajj- ji LJ J to 4 JL-ll 
jULl Jp Ujlc-L-J ^531 iijLLa J 4<LUS Jj . jSlI 

■ 1-L-*Jl ^LA jjJ (jl A—*-L*JI «_jjl<t*Jl jxi <J 4J0JL>- Ju jlUj 

Ji .David Christian <0 oL^-iJ JLib £j>Jl ojL.1 «;~S3l Adjb)l» 

4 J-^—> J 4<_j jl JL* aj4aL^ J < u». 1.«.H £jbl) I JIp IA^i* jl . : .-j J oL—lUJJl 

jj-A* jjaJIj jJULdl *L1 p j^>J Jj j^—«j^is1 aJ 4lJlj~*l jj 

^-l>J' £$uJl li* £rJj • J*^L (JLiJl ^-^Ul J ^ 4. ^* 0 jH *-1 j»-S/l Jj>- 
*L«Jl JL* Lg —JjJCJ vl-»> ( jjl £y*l Jl vLUj ( J l«j 4(_JJ-Sfi 0 U.LJI L»- Xy*j 

.A.'.i:ll Jjpjjjl aja*L>- J La*i jJL)i jl«j J j*li j. _.1 LcLp- J Vjl 41994 

J ^ijLJl ^aL* J L$.»-Uj J. jJl 0 jL-Jl J ji J -j 
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iJLftj . A>-l j O ^ylp 1 ^57 jvJo d)l jjDl {j* Aj^9 (JLjmJI 

JbljLa 3JlP oLjaUJl *^‘ ^ iIiyAI 200 (J^L>- Ail aJlJLjtJ 4> c^Xt twJliJl ^ 

Jl ( j^> d)^~<kjjlS^S/l ol£ o>L~>L»iJl JLioj tiJJUj ^e-jj .^LwiS/lj oil .«i9«<ajoJl ( j-o 


ieJbJb>- <UjIj oLft~«>cJ 0 jaA-Aj <l£U| pLj*a 1I ^LJlP 


.oNLiaj 


LaLal i^L^jl IAa u »» > . jx^jLJl tolard.^!! oAA ^^9 

I*JIp (JI^pI ,_yLp £Lj aJ^ 9 il>- j-J>j jJ^LlJI Lwi >LJ lJuJL>- 

^l.y>- 1*^1 Lp^jjLj aj jlii ^1 j^l ^*j iO^**jL£ cLLj! -uSUaJI pLjjiJl 

L^jMi ^9 .^S'bll lah^r.o.ll lAA ( j«a Jl ^jjLII ^-l>o 

£ijLll j^IlP Jj-aaJ| ^9 I jfl..ta7 L . * > m» tAj j l a'.l l ijjLiaJI oAA ^»j.Ia> 

j^x*J ^Jl jl^Sfl jL>«a 3 Ap AJLiLa |vJL> tJjSlI J-^saJI Iaa ^^9 *j^^ll 

• JC^* £dJ^ J-A*^ (»-fr 9 J^l (>* 


^uaLoJI 2 UuIja 

Njl j»^JI ti^tSJl I.XA ^ Aa- j ia o Jl ^jbJl ( jp jiaJI Aga-j ^v-^aJ 

Donald jJLjj jjlijlA • ( _y^L*Jl i**iljj a-jL 5 Jja- <Jlj~*< 

ajSI <L*>Ij 3 L^5wftjD i^L L*5" J^JLj oU-J Ostrowski 

A3 j *.J La <1)1 llAjl^jl N 4 jLa>- ^jjl ^sJLj lljlA aJjAj . <2> «^1 

La A>-La pJ jJ A3jA«Jl oJLa jSl l^ ,1afl9 A^lp j jlnJl ^IJLll ( jp 

U5 l g • «■ a.» o^^11 aJL>- v *j*~>*3 ^a <2JUbj ?Lgjj^> <jl LI l^a Jx s co^lj 

C,..».«J ^9 o3j^LaxjjLll iijA^Jl 0 j^aJl ^jjjL aJL>- ^^a 

. <4) |*l: Ig VP ^L-aS^fl jiLJl ( j>«3 ikillj pS’jj 0 Jj jiaj Ag^-j 

l>-l>tJj jiS^i Oj£j Ljj <u-AaJl »Jla ot t^SUl 0ijLll ^ ot ^ Jyal (_$jJ 

.AjJuUJI LaxjjLll jjjliJI ^3 3^>“j»a ^A L*^> 
Jja- Am03 1 jJ »laJl ^ JaA3 Ifclp aJa! (JS" oSf 

^^9 0>lJLa-P (J^>- ( j«a aJjS/1 oAA Ojj j*Jl}\j ^^y^LaJl 

L*A L~jtjt j Aja.,>r.o ll A!LJl jjA ^S" jl lljJJ LjSl ciLUj ( JjtaJ ^j^jj -LgJli J^- 

»Lj Ojlpj oULp t _ f A AoujLlI jJjliJl ( J5’ 0^ C|2JJJL) A^sXj .oULajJl oJLa ^ 
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iml ji (1)1 Ufljl (Jju .(jajJl <jl LgJ _Jl dr 4 4iJJ«U 4 la £jj {j* 

lj_^>- y> OlS' ^ol J cCjLj JJ J yr** <J^J 44jlUa>i olJL5b ^ JLSji (jl (jSboj V ^»jUl 


ijl J ailft jJLj ji .A^jiJb*- 4 ->ojb jjjLSJ iJbjfc C...-J 4{_J^>-1 SjLju .a y> olj 


JUJl ya LS .SiJS yN \^-J i^lj J .^JJl Jl JiJI J> J oUl^Jl iiLft 
lij l» jj* i-ixjjLxJl pLJI SiIpI oLLk^J Jl jIj>-NI d)^i 4 y-\ (_y*lp JL>*a J J 
(jJJj . 4jLl,ij 5 j>- JJ> 4AJ Jaj aJ^^j^Jl obljl i_^P y ^Jj 4(_£Jla (J Jlj 40 jI^ 

4 —aJ bJ 4*>«jjlz)l c-b-Jl Slip J \Zj LJb^P jJS" <1)1 (J^>~ (^a.*!) ,_Jj J» iJbA ^ Jli 

apjX>-l (3b~* (J y (jjUbJI y» jli>wo iJ Xp (ja 

(J 4-3yo N d Ldjl (JjU 4 jJ> l>Jl J 0J^>-jA ^ystfbjlj Ul3 jAA ^J5 (1)1 aJli 
N 1>JI J IJiT li y J UgjSCJ 4 #y oli o«j s>- ji IgJbJ (Jl jy^$\ J y- p^yJi 

Ia jy ~ A > jl UgjULxS'l ^Zj j*Jj JtdJb Ijtfl C-S ^y (Jl cIiIJa-S/1 J j>- c.(Ji J 4_ijjb 
43yj (Ji dUi 4^^jltll (J •—j J?- L*a jjSlI frj»*Jl jA "li Ija .Lfljl 
(J (Jjl>«JLI jyA Jl (moLkJI IJla <1)1 44 . t ja.xJJ jtaJl (^a L«jj .jlsLJIj IjjI 


C~pI^ j jaS/I jl J sJJJj J’jj .(j~>-jj^Jl (j-j j»L*IaNI (ja (JJlaSI (jlj J5 (_ys<aLjl 

4C-ij (_$l J ^tj jl>- tjji J5 JiL»Li oLhjJUa bi^oJ cjx! jl J 4<JiJj 

* > 
ojUI (J ol 4J-^U j»Uj Jli U5 44iUi Jl 4_iUaj .5JljiJl (iiULJI LoLj biJo oS 

LJl (jA (JLj La JLf’ 4 —j^S* J>- (jj ^xia y>-u JLp 4»>ojbJl pLJI 
.iai jA Jajl y- (_ 5 j^-S/b (_yA 5J«jjbJl e-lxJl ojLpI oLLf 0^9 44 iiJJL) 
IjJS'bll JL^ b)ij^l t)l ^bjxj 4 (JJj>- J| 4jaXAa abj ojLpI ^i. XAll 
. J~Jl ab.a J LJLlx^l ijJJi J Lw Jja obLJl J iJjJl>- la 4aJ>* 4_a.lfT(1) 

(1)1 44jb~>-l jJjCj La^J oUUl aJXA <0 Ula *aJ&- <*JlZ£ (2)j 

...-3^ N |JLA (1)1 4*bJl ollpl (jA (jjPjjJl (jjJA lajll (j a..AlS» 4>«jjl^Sll obxljjJl 
(J>{ i_jb^J 4 JUUI aJaJl ^Jl 4 j Jl _^j 3 l ^jjbJJ 4 -—jJb . Jl>- JSULa JljLjb Lajll 
^jJJ IJ.~aT nbjJj pjji j*£Z&** jbfl l w . j ,a jiS^S/l Bill Bryson o^«>jI^ 

Jajlj>-D (l)bl«A J JLlljJ ^jlJl ^JL«Jl Jo^aJl ^Jl4a b»J—J .4jxjjbJl 4 jI^>J| ya JjSlI 
. <6) 4jvijbJl pLJI Ollpl (jp J ^l^J Nlia (Ij~«^Jl ^ijU l J 4aJL4a I(jA jJI 
(j) Uj 4(_ Ja ;< J I jM^alll ^Ijbtliab lljltjl ||)j (_ys^Ul (jp 4jp 4 jI^> ^1 (^9 
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j\ J^JLj Lai azpL*p -A3 ^JJI i .^^JaJl jll»Vl ^jj (JJLli 
eJUb Oj£j (jJLli £La .jlltf^ll iJlA ^La AA-llaJl oLLJl ^jS ^Uala tl)l ^» > «j tA>-j jJ^kSl 

Jl {y* jL*-\/ <L> i^aLLdba ^ 1 * --- 1 ^jXJI cA^ijL^JI fC 3 oj^li aJI>cJ| 

«A3 ijJLli j»pjj . La Ll^afl'l eJUb (JAlaLa o jii) ^Jlil tjl l _jS J .AjLx^LaJIj 

»LLa^j LJ ^ a- .J ^xJI A. a .fra-11 A-jlwVI AjLaJI jl UjLlpI ^3 jt -La*JI jja (j_^J 

oJL^j OjjjA y> j-~Jl .JailjjJl ^oLaJl j*^«j^^L p LjjJi tc-Lj o^IpI oLL»p 

(ji Li—Jl* *) C.. > iA > «a ojJjjJl oJLaj .^{_£j>- , ill oLI^^ dl jjA jy^°. t_jH ® J*LLll 

.0^1 Ajlp^A La ^...A 

oJl~>-^J l a>miI^J l jjjliJl 0^3 tAjiojbJl frbJI oiUI aJ cS (_5.iJl ^ilLiJI 1? 
ajI cLLLm V Lit ^J >\^Jl ^jA .^^LJI LgJLS* JaLc; L^jJuJ ( JaaJL L^SL*j ^yJI 
Jatf3 L^SLaJ ijJLlJJ Aa^-Zjj .^J...AT...... ail AjLkTu d)j l j&oJ la <J j>- l ij^aj i^jxu oliLj 

iJI jA ( ja #Ltl~-A CalajJlxa ^lp ^jjj l ^J—AT...... ail (J y>~ Lojjjj A>|J>- y> oLajjjL»..«i »Lj 

J^>- A>wlj jjjlaj ( j^a-aJl ( ja AjI ^/an.ll (_£jj Ji ^ «^>Jbu la 

I»p jj .lli'lAza (Laj) Ip jj La! ^vi?L>Jl j»-\/l» t Ja?Jl a j-J 4 j-pU>JI 

.^ys^laJl ^ja IaJ>- £i~A tAiP La^l£ i^> l>J tO^J josJI tjl^A® ^Jb j! 

^51 C A»aJL«Jl CaLxLaJI aI y>-\ aLj! { _y^- .A^aJLJl aJI?- Lai I i^Ilj 

tAj ]aaZ9xj la O^s tiJJJi £AJ .LjJLp 0 jla.^il JjL>o | _^Jl ^aLsJJ t_JlJ>jl ctUa Jj'bll 

^Tji iLjA^ iL 0Jk3 ,_^l 4 JLa J\ oLLj jA cJU>~ J^JLj UL»P Uj»ul 

^■Mpi ^P Aailji 0^3 i* 1111 AAtoio .1 ^1 HaP o3j^ ^ ^ Ja , ^ll 

aSCL> ojLipL aJ| jta.II i_^>u jlxll tjl i—~a IJLaj .aLj s^IpI Sj^jaJL 

. ( °Y_jJUJl dJULaj 

a 5I ^j^UaJ LL^-I ^J>j\ ,(J^>JL] SjUI jS\ (Laj) la ' -s ^ ^JjuJL ^j?L>Jl jZ *o 
.^U\ JbA J\ iCjIaIaUI J^L>- ^yJj jiali laXP 

• Am!^ olL ^lp l<aa> l' ,a* > ^jp aSjJu la J5 .Aa«mmJ| oJLb (Jj> ^3ldl]l 
.^tjljj LaI LJlp iillA (l)_^j t ( jajXjl~iwJUaJl . ) fr..t>a ^3 

ol (-ijjll jjp ^^JL*Jl aSULjj (.ilia (JIaL^pL^JI^ aLjaJI Juu (o) 

.li«a jjujVL ^^jlxll (JjLl^o 
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la c~>«J \Zj ( JiUj . LJl ^J.,rt~l by j oULJl oJLa (3 

t(Apb»Ji 761) bjji> apL»JI ^yi 1225 apj~«j a-^ojaiII jJbJL 

670616629 ^*0) apLJI ^ 1079252848 ap^ £1^1 ^ >jjA 1 Jfcy 

Olj->-bJl (J^l>- IAJI j*PjJ .(apI—J| (_y9 ^b»a 

As*lj 0 j£> l$jls i^balA^I V Lgji jlftaJl £jA ^yJbJbij IJl>- 0 J~~a3 

® jbjlpl b5^J {^JJl ^Jl bft. * » j » Ij^ys^LaJl ^jA ^yJj bajli jl»* ■ lOjJJU 

. b ‘» ^ajt Jj>-ly eJb>u Ij5ja 

sir* tjlidl Jjw. J_^p la^aJI <Jal—i Jti . Jj^JJ ^la JjjtJl lift ^y>- ujJJi j*pjj 
— ( j-» — ,jjl ibya-Uial ^ i^-jA <ol .LL>-ta j~J>l>J\ <uj Jl>-jj ^JDl 0l£UJl 
i^lla tbjlai5"li A*»«>- oliLa <^1 ijj i-A^tlJla ?bj la.^^r.o,11 ^LuJbj b»>»itjL lypj Jl>-jj 
. by^U*al ^yJl Jj-y>jJJ by j ot LjuL^t _$1 bjypL 

^1-lgwaVl A*jl»iJl jlajJl ol ^ 01 ^. 7 , ' , T ..jt by® ^y> ?by>-lp^«i ^yi l»..*t\\ ■ ia ^<JI 
. A«jL-jl abj SiUJ Cj'ill?- ^yft i jjjAAJ iljlJLa J 

^jp Jl a cllJy j-Lj Jy ijUip^I j_yfl 0jJ*b*«Jl o^lpbiJl ^ 

oJLft 01 £j~*l La J~£}\ ^JjbJl J_y3 Aa^S ciljy jvPjj .i«^A J~C- aJLs^I jjj Ua>- 

l Jia iLa^IjA (J j>- *}j3 blSL»j j^jJl b« d»«> .A>w»l^ ( J5^L!L«Jl 

•LJ} Jj-y>jJJ ^ylj ^by>U Pj-ilJl 0^3 0_^ll 0*ilj ?0_^ll ,_y* 

S-l« Oyl j b«J^ tb>J! J ^Jl ( J<3 t- j . /i\ \ Jliyl oyl j L»JS t^lp 

,jjJjlp < _ysa?bajl jji’ j ~— j bw)^3 Cfrl.i>,.^ll ^j-a aj./al| J^bdlJlj tAaJ <lLLft)l »b«Jp Jji ijJJJLi 
<oi itjjljiaJJ 5iftl aJUJI ^ ‘jjill ^Js- IJLftj . <8> l * r a»jJl aJJ 
(^>131 . /j l l ^lpl 0V t^ftl^Jl Al^if f C 3 O^SUl ^jP Ababi jtAi A^^^ ^ylp 

. bJl J*J 0_^3l ,_y* O’iM Ail |»Jji 

|» ; l a « * > U ^JJl J^ 9 ! 0 n/?~T ^Jjllll A-alji 

03 " t ^;*^L»Jl 0j.L$I_$ jl>- b>uJ L^ajjj ,_yJl ii»lJL>-\/l 
^bj AAiib; jjjL>Jl ,_yi-»3^ 1 j-ft ^jia tbj otpV pftij^J>- ^ Jl>- ^yJl 

'JijA ^yiojbJl iJlftj .^ijbdJ J*H\ i la jAj 

(ol^l—Jl) (J j>- jlX»J la. V~ » 
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^y> Jjcjo o yC .—j |vJL>u) ^L\/l) ( _^a>L>*JI l »jjp-*a J y>- 

o jA&j tot j~*j tjjJ j Ij ^1 OjIJl>-\/I jU»^M 

tAj~* 10000 j>*a t^jA^^1—~»^/l oji/tJl A«*ljjJ .oLdllj lO^jSj 

tjJJi ^b&jj . Qj^h>- JSLJLa »_.....- j o^j£~*ji A-j| jjjJl ol Sj>d I oJtA C-JlS" 

lAj*.> jUJu» 4,6 J>*> AJJaj o ^hui j^jJI 1 { jO>%3 IjLi 01 i 

(ji ^jA aA^lxll Lm^ 4J ^1 lft . U ) tl^Lj Jti (Jj^jVl jljjJ Oi JL>CJ 


Ot ajI L»j ojLju .L,aj| jj> jzizj |*J ( j—(J ji>- IajIjl« 

. J~S Jl>- ^11 Uiul CJJl£ ^UtJl J 0^9 t ( _ysA»LaJl ^9 AaJL>b^ OjI£ 

£a 9 t(j_^JI AjIJj OjlJl^SlI Jt\ (\a!b\ Jbjj l_^53| ^j9 ibjSlj 

cS^ 4Ai«*i jUu» 13,7 j >«j JLu i^> Jl>- Jti L» j_j 9 oNl 
tlol ^jta7...*) N Uji ^-0>l^Jl •jtr^ J ®j—9 jiSl LI. ASll oJIa iJjjla cj^j 

jjlj'.a ( j» ^9 IaJU< 3 j Ajt> eA«j^^Jl OjI Jl>-\/I IjIaj ^ji 

^Ijl»wo 1 ^ N tj^_53l ^jbJl *Lj ole-N 1 jjJli»p Ujup hJJJJU A>tjj jt 
J>-T j\it>\ j^t Atl^jj LuJ ( _ r Jj ^ ( _ s fJJ j^iJl jllsl 

0J~^3I A^jxJjlxll IjjilSoJ 0^9 Jili) .JajJI IJL^j <j^ Al^aJ 

LS~*i j^laJ 01 t^JaJL *-/ I-Iaj . 1... 1& ijjj*Jii\j 

• < _ s Jlc- £ jZKS- 1 ^j 15 U- oi JaSi 

AjiiijLJ! aL ’ - t X-.aL .A^Ltl^a'yi ^y> Jj^aJI ^5j A.laaJl eJLA ^\s>u Jti 
OlpL*-iVt ij* ^1 ^jt {jA Oj&j 0_^l A-i LgJ.Ji t .» j ^xJl oULJI 0^9 i{gj3*Sl\ 
AX * > a .< A^S jaSI I <3jAC~j tAy»,». j l bjlpj-oj AiL~ J J Luj . A^JsbJtaj 
tjJjjla 0”*j kLotJ»«Jl .^Ut«i^/I IJIa LJJ Ol jJ-9 

c-9j ^ Cotij j>-1 OjIJl>- 1 L*^ liaai 0^/1 LlJI ^J-^' Jti i j~S juj ^^Ipj 
(_5j3“I i^jIJl>- 1 (JtOJJi *il .A—ij C-9^Jl 1 ■ 1 .,i7* Jti Jl>-I 

LJJ |%J ^LxJa^ll iJUb 0)1 teJLxj 1 Aaljt>> yS\ C^9j ^ 0Jti L,djl 

A>jji JLxj ijAj JLja v^jlJ l>-I (J j>- Lfljt _^xj N l aIjLw) AAa^laa .Jtju 

.IjjI 2j*a (jJj Ija 0^ 0^* 

^Lx-i^ll a JaL o . H J O^JI < _ys^b> aUj Oilpl ^]lc- bjjjti 0^9 tOjLUD 
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0!jlj ^ Al10000 J .ojjwb^o J y^} ^gS3l 

l4jllz)l v_^i jjisj A « ft S ZjjAA f ^J>- USl«J 'i/ t(JU«Jl ^J-^x (_^-P 

(J^A - (1)_^J) ,_j4 ti»J^ L» l)_J^' • £')■*'“''—3p^ <J J*^J J ^* r * UJj b bjSl 

aj—w 500 t jjJl5J jlkj! cAiL—^ Xs- o^SJl {jS* JaJb oliLj bjJ <X.*x>t 500 jp*j) 

US' C j*pl>jl ( j» bj^pl US t{_5^>-1 OjL*J . Lj j>*A IJl>- jJLsP jAj CA^JjO> 

0 

oL»L> JaJb bjJ OjSj tj* 0 l>Jl UjI^3I ^^>mjj . L»o^SsJl J y>- L 13 j*j> cJj 

^1 ^JJI ^^Ul J y>- <_£^>-\/l oULJl JS viUU iU»o Ud j 

.j-iJlj jSlI (J o jj j^JaiVi z£ jA j~«Ss31 ^jjlxJl C->LIS>- jl ^a IJlaj . JjVi 

0^9 o'yT JL» pU^JI ojX, 0 ji IjjLS j-Ul ot a——xj cajI Jl Jii 

. o^SsJl ^^jLJ J jb\ 4~j*j ol yi frbj oilpj JjuJL j^SU»Jl oULj bjjJ 

\ g ^Jl tjlljl ^Lp i4^»j juLli 

vl**3j I y 4.L-—1%* p-l Li o^lpl y ^Jl AdL^I 

UjI t^l*Jl IjUoJl ^jia.j N 1 JI& AjjLJI C*>Ia 3jjLjl oJUb Q, ^T.il 01 *Xk> 

4j jjJlSxJl olJLJl 4*iS oULJl { y \ls ji 

ojUjj Jii 0 j£j oi Jj N t^s^l>Jl y io y o^5 ^ ojJ y ^^xJl 0 y (aJJUJI 
IuIjm>iJ aJLiLo^s (3J^3 4^ 01 . U*0 AaJjS 

Oji jS\ O L«3xjjIj .1^.. * ..4 |1)^9 Cijjms ja )}\ (ji jj . tj_^Ji (_j9 Ij^ 9 jiS*i|l 
(l)t 'i/ <J^>IIJlA Jl® tijdl J\ JUa>jJI oLJj Ak»-I jj Ai^9 ttjJJi f-*JJ 

ilLlvUl v p Ji US . ijjllJJ 40 j^Si L»j jj a^j^oII oULJI ^Lp 

ejSojj J ■ -^" * (j j^Xa Lg_>^9 4 A«j oLUl 40La)I ^jjUl AjL^9u 

•(y^ 1 J* 

| _^9 Lil>- JL>" jj c-Uj oilpN 1 g4.l gr . ~ .>Mj oULJl tji L»j A (J yi\ ^aJ^a 

Uji ijS anthropocentric ajjJL. aj jS ^ Ub 0 ^SU. ols t^oUJl 

^^jLd A ti N . ^ AjiojlJ o^bJbu (ji Oj£x tpj .L» Jl>- ^JJ geocentric 
)ja .tiUJLJ Lo oUUl pj caJa (j jaX 3) tfrJj to_^)l 

.aJU LuSU ^JDl iJjaa^JI ja^\ __jA Ijla aoJUa ^s-jj .< 

US aJJ 0jaJL lg h.i.o.t x^-jj ^^Ul Uijl*4 d)l o 
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I Lulp (eJUtf y (J^ *y~j 4£yiA ^ M>- i^P y 

UjlaaJ ^jSwJ ^jiJl aLJI ob-J <1)1 4i«Jli)l J-asJI ^ jj ij jmi nJlijJl ^Jj>.<i 

(jbJl lt y>- ^^LjJl ^3 LajIII eliisl ( j5L«j ibj Ja*9u (_£ 2JI JLinxJl J5 j!U l^lia tbJb>- 

^~^jl 0j £j d)V Ljl~j-I b.»—i ^_LL a~~a1 ^»>iLwiS|I IJLa. o^^Jl jj^sjj 

■AmaJLkJI jk*ll j j't'n ^JJI ^MibJl J^I ^mmJL 

J&y* d) l~-w j^5 JLsb (1)15* L*5j ,lilJU»-j ijjll^ ajj^lJI oLk^x><^JI v_JLp! v^«5jil 
.aJ y>- *,_yi ^ oLlJj 4AjtbJ A~a5 J jp~ \.Ca..si* t—3j_yca ^J5 d)^3 iljl y> 

a^. <9> tyitJ OLlSoJl oJUb Jia jblpl oNI 4 A~<*J,3IS'! jlsj A ij^J 

tjjlp ^tan* LgjJ —^IjJl ^1p . A*^» ^/a-/jail oJLa jLlpI i^>ij Aji ( _j!aj *i( I 2 a 

jJLJI t J5 (l^i jvJ 0} 44_Jlpl (1)^3 4(l)Sll t y^‘J .(—MJLaIj objA (_jl 415jlJba Lfcb>ul 
(1)15 lil La C^JaJl* (U Jpj *il d^«jj .(_£J 3 ""^ aSj oJUb ( Ji« I J*0J *J 

( j ; 5l5wJl (1)L ^jiaJl A*5s*Jl jj^a J-Lj 4-L5bJL|J .jl^ o JLxiL) LaL«J Iga OyAji ( j^aLJl J5 
(1)1 44 _JLp 1 ^ AaL ^jiaJI LJLp (jJJj ^a j . aJL-jVI oU^X > ^ J I ^J5 yiby*-ya \y\S 
jlbJl Cal$a«-j ^Jb iijXJLj A—ipSn Oj 15 oAj^-iJI olpLw>Jl 4^j5 ^jb |»J 
A>-b*Jl A—jblaJl Jed\ ol qs?j bJS- (1)15 40^/UJl yA ^olaull AjJUJl ^ A»Sl 4sJUb 

c5^ im ^f’ iiy *■ja vlJl5 li) IJla 4»^jJL>ba j»JL*JI ^e- 
iw~><J oljb 4 C*~jtA A l~A 5000J 6000 ( j<j o JLJ\ 5JjjJl oUc«I»ba jy$> Jl>L>- 

j»j L».‘.,..i clgjjJ aJLv&A«J1 I yA*ai y ^Jb eJ0Jl>Jl AjjjJl 
oI eJlA 4^J5 j»J (1)1 44_JlP^ (1)15 <.^y>jb OJjJj ,UJLp A«~3b«Jl 

(JL*^>- jjJl oL>a«^>mJI IJlA ( j-5L*jj .' g~« -b A>«>.«1.3| jl AJ^c^a Ajj^Ja— jSH 
^w alJ *y tjLUJl LjJL<aJl (_^JUj ( j/j../?a1I oJa 

aJI j»^j) v i^;jjSll 45 LaU 4(iJLw5U! ^ I5j^|l ^Jij a $s?j 

jA j»JL*Jl j5jaa (1)15 ^>-y LgjL li>-'}/ ^ g.,(7.,/ai jy~Ai 

■ pJLaJl e^o y~*i 4(Jll«il ^ J...... ** ^yip 4A^>../?LaJl j5jl5 OJU> OJl5j .A^L><JI jt j*2La^A 

{ j^UOLb yAKt Oj-tljl 4Uaaljj ji5lj A)Uw» ^151 O Ln.O^ wJl 4^«A»lWj| LaXp 

i> .,<a:>j . jj£> Jjt oJ^bJjI Lo.*-j j 4^-xjl i3Ua> ,_jLpj ijJJi jjA JLkjI oJLa 

^3 aLUa ^llA 9 4o1^^)Jl ) g 3 ^5x31 ty **!Jl y/0*/SS 1 A>t>-LJI AjLLaS/l 
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^9 OUoP C>ol J-flJj AoxjjbJl oLl£>Jl j OljiJl 

jtJ L>1 ^ 0*Ajb <Ui^9^K>Jl P^mmJI J^j!< jL Lp ^iLJl ojiJl 

l-X>- JL?- OJj JaJsij /'^SliloaoJl j_£ j»-SM 0>lal£sJl t ( J^»LS’ ( ja»l jiil 

O>jlol Lo.*- -) l^lajl (Jlp-^oJl a!j Jl>- A-oJlC- jl^si 0-3 jI>- 1 vi«p- 0*L»».o.X>«aa 0>j^i» 

l^JlpJl 0-3^Jl . j j^l>*Jl (JU-^oJI lg-lpl ^3 <■ j - ~ ‘ J| 0>Ll£>- 

^jjIj ojLipL aajjjo a-*I p o>_^x>-1 ji o>LvaL>«Jl jl jiAo.ll 

liLoJ j>-SJI ^^-tfloJl o»Ll5o>- S ibuj t^JJJLJ owJj ^Uw^/l 

1 -j-gj i^jtjjfCj ^15^1 L^<jJl j>jJL 


jtJjLUJ IJLh ( j-<X>J-4 gujO 

^jA jJLp ^"l^l Ojill ( ^ojiU*ill ^oAaJI £jaJI 

ApL-A> ( j«g o . p l5'Sll ^jp-jj^Jll jjljSll Ao^oJl O-jlS* .ISojilj ^.jj' ^3 Apjill (JjjJl 
. l(lxJjA ^ J (Jlji N) A^l>*Jl A~ajill O^JLa ^Jjlj 

i)ji m lj LaJlPj . oJb Jj*<J| <UpLol>-'i/l oL^gJl oJUb Ol£2J aSjXJLo Aj jA JlAj ^jJlj 
a^jJLaII OLojjll ^jp-j^oJi *—> , l jia>- Oj*~Sj dUi 

.ajj^UI jsttjJl ^ U>o-l ^Js- jlS'IJI ^1 jjiUj 0 ,jl: *LiJl &\j .Titus Livius 
La J5 ^ j^jsM '.pi>>■ A --1 ji ,_,» Lil Oj^J^oJI f-Xa {jy*A J^>- 

9 o ^ 

-X>- SJ^Oa y&\ f^jjUl A-alji *1 ■ •>*.,.../? 1 U . ‘ --» ^(^j3*"*ill ®A»^l>*J|B 

A-wlp A-wjIaO y_.-..»i>ti pUJl ijlS^ ( _ y ojilS’\/l ^olgooJl ^jA3 ijJLlj 
AA~A> 1 J jia'.ll 0-3^Jl c_A3j^Jl IJUb laJjjj ji jjl 0-34jL«J>ta ^3 (_£jJL-Jl 

j_^Ij j-iL-a jJ5w-j LjJ>t../? a jfJ L jJ“J lA^-oJlp 0>la^A -X3 ijJLl^ ^|a 3 ijl 

. <13> _^ojJJ JjIS Jjslj 5jji 


^Ajlfta 0<Lj^J ( jJ j^j U IAjjI^oJI pL-AoJL j»LolA^Xj 


(JjjJl oJlA olp oloNl 'jSjt .AoJlxloJl QiU.o.:.>» Jl jy$° jjP AJLaLllJl 

jjULa Ujlopl ^Xa ^jlllj (®OjI jL-ii>J|U —j l^lp jj OjS^~oJl 

. <M, jl^l oloJuJ iJjXa_J ^J-3 L>8 (_£j-l>Jl ^jbJl A-Sa (_y^ L3^*iJ -®A-^l^wJl u 

^LoIaNI ^j^iLaal jJ5wJ ^JAJ 1 JlA ^alS^I h. - «~A» V_-~-a (j^ J-X-J U . ‘ --j 

Jalo - a ijl^ ^j^ajo\/l j-oJI iJ-i .aJ j^I illlA Oj£j J3j lAajX^oJl pL-AoJL 
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y>^ ol AJaJu ^JuJ\ ol Jp 12005 J Dan Smail 

j^jcj ju .|vjJLa!I JLgjJl J pL»- US <uKJl Jl o jioJ) Ijl>- JUa c^Ip 6000 
Janies J ji i^Jpo^II ^y&lS^Jl e iJl oLI—jJl) \JLj caII j^jIaII 

Jp .j!>LJ 1 JJ 4004 J JUJI jii Ujj 1654 *UJl J Ussher 

l.g«)a«Mi j_yJl A. ‘ »<^Jl o^J)i\j O^i 1-tP 

( J ( jjaJlp)) (1 )j Ia«JI o j>~jja Jl iJIji Uaj t Jj U» « lUU-j US' iaJ^LpoJL 

. (,s, ?« L ^jiiJi £jc Ji vis 


AjllS OJ>J tJ jIw JjAa US Cj-ip ^*U)l o ja!I AjIJ \jj j-ip o jil\ ^9 

A«pa 3I IjLJ aJ U -IJI \Sjja\j <U jJl Ljjl l J ioJLiCU ASjA owjIj oUjIjJ 
jJUJI (J y>- k_J(J y>- UjL>- A»»«£fsoJl lj*J . A«jl j^lll 

|tPjJ .Oj~S il-lptj AaJ? j»jj |JL>- lAilj ejp £t_plj .oUSUJl ojp £A 

—A~»jilSSll AjxjjtJl AZ^o ll Lgjc«J — <L»jaJI (JjjJl iI..««.lSI Ujcp tjJJ^ 

jUlp J ji^i <,_$*AilSSfl J f j /a . /aa l l o jp Jpb»*J 

^j J JUill JkJl tLeopold von Ranke <21) I j 0J jJ y %J J ot j»p j <.yJJ 

Jjlkt U jAj AjlxSO j^S JL>- Jl UpIj OIS 

, (16> JLlJl ^ijldO Universalgeschichtej (JUJl Weltgeschichte aJp 
E dward d j~>- i jl jalj cDavid Hume |» j-p jJb Jla cjjjjjjiJl o olSj 

ji o jjl ^ jl» - I j—i\y j William Robertson 0 j~Z y jj |»U jj tGibbon 
j~t-jj JL1 'ilUajl 1 _pwp>! ^jJJI iFrancois-Marie Arouet de Voltaire J 

1 Jpl>u CijJLlJJ A>t*Xj Ujj j CA^j.Ol (^aIjjLUJI j ■.. i it Ojj~*J c^ajOJjlS^Sf 1 

^x il (_$j-iJI UL?-I o_^»a^L^j IjjIS U^jj .p jJLJI ( jP«p 5 ( jp >2.- > JI 

Jj asLp^Mj aJjU^JI tj&j ^jp U*jjb (1) 


.^^A«aJLa1| OaLIaILII eJlA ^|*-gjl3l-A>® 

( j» aJL5 Jaas iibp oJlS tjjjjJLuJl 0Jjl ( j^i Jj\/I iwLpJl 
Amold ^g^jjj jJ jjjl tApUfcJL I^^S jjjJLJl 1 

p ciJJLli ^ ,4jj^*1\j |*ap«JI j^lJI ^jUl Vt\ji Jp I j^'-' • iOj 
_ pj —P 1^ ; . *S ' i_^iS3l Ja tUiLi J~JI J 9 
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.dabuJl jdl a-Laj ULa 4jl t jS\ ^fyJl .H. G. Wells 

Geoffrey <d jlSl jL <_$ ^UajjJl »Ji Jit?- 4 Jlidl ,_ J L* 9 idAJi ^ jj 

Jd> jt t^jdldl ^jijbJl® {j* ^y\ ^JUaJ oji Barraclough 

oLl£>dl oJlA ( Jla JUj b ~*jjdl 4-dpi ( j~^£>o j»J (1)^/1 t^^~J 4 1955 

o ji!l a tolJb icilJi ^a / l8 * ( jPjS/l ^s- oj^l^dl ^jp 

^JLxj ^j- n .a%‘a U ils c~L>-l JdJ IxJ 

William d~Sd .0 |»LJj jL&j^Sn Ol>-j^dl 5^i ^tSiLiJl ^j^kJl 
v_-^ Uu< tLeften S. Stavrianos ^.^a b~*Jj H. McNeill 
dt b pNja JS iljif .djJUJI John Roberts yyjjby* ^Ua^' 
Jdjlah dolxa jt-fdl y> OlS d-j-X>Jl J-iut ja 

jjA *-AjJ T‘_-) y **^' 0.9 J ••bjdl <*jlXa b^t |d Oj. jVl 

0ijUl ^ Ljdpsjl l-Clj t,yyjj' — j ^Ll» -i>-l j&j <*a[^- Bob Moore 

djdbJl ^jIj# oilp ddj) l5^jLJl ®oi«b lOb-oLadl ^ .^j-ldl 

^A idjdl ( jA iJLjJ JL»dl (Jlidlj .4^J^dl (J(oJ^ldl OljNjJl 
J^U. • j o_^>-j 0 |>U j ^Vlj v_jbU «The Human Web aj^lJI iSLiJla v_jI^ 
.2003^yti t William H. and John R. McNeill 

^ijllL) l~~~> ^L*XA < i/l ^jA jjddl Ijlapt b* dj~ttjilSSll by*jjd\ b^i (*^ 

did Ij^oli I ^1 jU 4jI ^jbJl »—hjjxZj (j^l (_5^J>dl 

^jjlj 1 cidJJD 4>wl< . Axla^^d jAd«i 

»Ldp <1)15 U.v.j< tU-5 d^ y«>dl frLdp j«^aIj tL?-jJ _^dt ^IdU MU»^» oL>Jl 

4<U-i>Ldl b; _o-^d' olji*.«~ill (J^U“ frbj Oj-d*d o_d^^ ^LdpJ ididi 

oJLa d^ 5pd-p IjJjd- ii5 Jaii illiA jlS' niJJi b* 4_jji La ji 

d^ jdJ AddtfVLi cLjl IwAjS^ oJ->-j 4jl^>- « p ^ll 

.(jMI dp La d 9 

« 

u ^id t A 

b» illlA (jt jJLj N 4^_5d ^«alJ ^jdp -L*J |d dSl 
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Ijj tcill.il aj>^sjj t j~£i\ ^jjliU i_^ 

<uio 'i/ l« ^j .^^UiJl Lgjljjj 4 >*+»\jJl 4 ~*j.j 15SM ^jiVl ^JS Oj^jl 

L^JUajl (Jj>- LL»J A~»jil5^Sn 4 >«XmJI j^jiSfl jL ti^*jill JjjJJ ^jJjJaJl 
jJaju cJIS' -uiJlj AjpUi^l »_9 j ^iaJl ^Jl j-JU <jl jiUl {j* jlS' Lm t^^JLSJJI 

<L-»Ij.> v_j 5 ^ 4-^joi JiSlI l^JUaji oilp SjLi)M fSj c- JlSj . i_Jjj«JL)I oJlA 
Lgj aJjIS JjS/I c_mjI^>«JI jl olpjVl iLuJ ol^o^ll jJLai j L»^~j t<W5U>- 

.j*JL*Jl ij£i Lj^£> Jij Uia <1)1^$ ,4./3ull ^jlp- hJUajS/I 

| _^Jl4>b«pl ^Jl jU*ill ty lpo^Mojlaj ( _j5ij I ^3 o*1a 

4 X 4 Li o^lii ol ^u^»j 'i/ id),_^>- • j~^l ^jjtU 4-,d3 ^twaJ d)t 

jXu jt (jcspaJl ‘^- , L*>Sll J5 ^^Ip \Zj+0 

• * »j “ 

fg 9 lj> ^J^ll JaaIIj illiP OlS' J t4A3jl«Jl ^jLxll 

0 LIS 0 JI ( Ji«j .La ojLi^ll c~*J jiSl Ip*£jL It^5w» 0 - 3 j 

^^-^*Jl ( jp dUJL) ,_j3 4jajt! ^jp ^yu<2d jy** ^iS 4j*jil^Sll 

■ t j.J L .... o JI ^ L (1)1^4 ^ Ot 

(j ji *a 5 — LJ (Ji*; (Jjl j~~*j till «Lj - ^_^Jl ^^jbJLI jjlj Jjt 

£l£i jiSS/l jJl y»j tAlexander von Humboldt (1769-1859) ojJj^U 

Oj^-i I jj j .i a OjJ j^»Ia (jlS^ t4jLc>- (Jl>L>- . 4w<JjJl Xl^LaJl ^3 4 ~wL~>-J 

■ ^L il W S/l <_jLck-Ji i(-jyo> aJLcpI ( Ipt cblS^ ^buiLl 

tCjj-plSjJl L^JUljl 4iL jIji^M ij) Lsl1 (_'I 4iL oilp Ujj*« <L)l£ 4il d^-j 
. 4, L> j>^a ^9 (j^^ll l^sli J (—JjjcLJ l jjp tfr^i Qjj j^jLa (j aI 

oljJUcJl 0 ^-LaLo 4 JLJL 0 4jL? ^g9 QjJ^< a1a (1)^3 ijj t4jLo- ^>-!jl 
L»j t4A_«laJl <Jj>- o}j>-ja}\ cjjbcaJl ( j,cJ ; '>r'~ LgJ^l>- {jA JL«ju tKlOSmOS 

/ 19 ^sd)^^U ^jtJl)) ojLa« tjib\j t4<>g4 \aS £ j-iJI dUi ^ 

^*<lj ijlk, eJlA Ooj 3 Jk ij . LjLJl 4 j^^L^ 1845 JLbcJ (Jjl jdJj 

jjp ]l J-3 OjJ j~alA o jd ^9 jj t Ja>Jl * j—Jj .oliJJl jjp jd^ll ^jlJ C. «.> jjj 

• <2 °^(_y^i ( jua>iJ tJjSlI jJUcJl 
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Ji£. <ljJU j&\ ^j41ljl c\ infill jUfrL (JjJI ^9D 

a»U«H <4£*Aj\jl l£j£ nill LgjJj ^qjjj ^jJI 4 j*i^uJ 1 4ftJrunlj 

,l*Kij S^uiIoa tialfltftl (_j ji 0*3 

^lfc \$ mfl» Cj jgJal ^jjJI 4 jj^iAjl 1I %J1 JLoj£l ^ jJajJI fu iniKlTi* nil 
<J£J iU jJoj 4fl 'vgJ (juj t,U-bj-uj .f^iAil JaLwllL i^JlLqJI jjjIjJI Cttj (fl-^Km 
^lc. Jibu LljLi <pLAaJI 4J\a/iI 1 tlLkj 4 u-tl% II Ijjj£ £yi 

^jbjjiJI ^jjljJI iuAj\ll Sj&i) ^jjLjjaJI jujljJl 

.gj-vSU (juj (■aAjO gj^AJ an 

J>*ta t(l~l) J^JLlI ^9 (OJlIj^aLa 0 ji j J L bu wf d j ^ojo 

0 m 

^JSl~*a 4l*C>- 4jLllSj 4£>o {jA p-$A jl>Jj £UaI**«l jlk^M 

Uj (^4«Jl ^jA l»Uj ^Ul ^jA 

cj^JI j ^Charles Darwin juj\* ^jtUj (Robert Chambers j^Li cjjjj 
j>cL jJ ojJ j ^>U djs 01 .James Lovelock (2l) iijJi ji 0 ~*~>rj ^LlJL^J 

(^jla'.UaNl (jLoOLi £jLJl ^y<JL*Jl 0«>1 ^ja 1015 Aj^s (OwUf (_gL IJLil 

• J?S jJi A^3 |t-^ii jjl 

0 jy-A A‘»fr* ojLipl La ^L Jl3 015 (^0_J^Jl^ Ajli^J ^aLfe 0j3 jl.L « . t >«il 

0 jA JI AjL^j OjJ^«L a 0 jS jjLa (J^j>Xmj ^SAaS k_J jJb 0t J*J . \Z*ij2u jLxa (_^Ij 

Aime a^»jI ^ ja ^I j*!Lp 

UUaJ o\y*^j L*jaj (JL>- < _ ff Jl aJLajUU Zj~& ujLu I^JS <L~^- (Bonpland 
J~S (_^pl j**> ( ^jA pja»i Lalp 29 j0“* aLaJLo— A^«JaS| d^LwaLAjI 

^3 ^Jl A3 JlA OjJj^aL& 0 j3 (JjAsOl j^JL*Jl sL>ul ^j3 LjLwiI ojjUca jUiol 

La5 ( 1799 j~>ji 5 «—>Uas" 

4jjJI ^jjb d *a Xj (xulajl iSSfi Cj£i O^tfljJI 4\h.& - h .^ Jjl&Luo 

aj»j ji - h .^ >11 ;^jil ajUju cituJI aLa. jk 4a(l jaOI 

.„< 22 >4jLijLkJI 

{jA AA-JaJl aL...*.\ J......gj 015 (UJb>- tLJlxJLJ lijjba jJuj iJlA oi 

.Aka 200 JHa Ajjjj 0 ^-3 (Jljj N (A*-JaU (3jL“ j.;-— Ai (^1 ^Jl OjJ 
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<_** (_r~dJ gJjZ" J*—'J t>* (Dji J*U*»£)1 :(1 —1) 

.(StaatlicheMuseenzu Berlin: jX^Jl) .1806 
\£jja\ jjLJL jJl JLUi 

OLS" .lJi>- a j~$$ j-il 0I(j^UwSfl 8*i/jJ8 j*JI 

^jSJl i*L&j*»Sfl L^Jl jajC~»a ajla.M>H iJU-xVl <L«j&xJl ij^jyJl (j<8 l?j^- 1 Jla> 

1 ^.-plS" CCL’tihAj A^bM L) . 1 ^ Ml fl > ^joisAJ ‘im-Art-ii^ I 

I^S 1 uS/j ttLlii £*j .lijjjj L^jl 4 (jarfjj*^ v—JL pV 4~~jJL 
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oj^iJl sJla jlpL~j <jl JJa*- oj-X>«^> oJIS* 

OiJ ^^Lp J-p»- ojlJj^>Ia (1 )ji jX«~^ll <jl j-~4j IJlaj .L^j li>-oj~>-i j^x*j 
<>.>>>» j;Jj ^ Lsdjl (jJJi JpL«J .A>Jls<aJ A^aJLiwdj tA^AvJ ^£L» 

tffl ai« jj^iJ U t(* jjt.>jp ^ 1 $aJ <cJl>-j ol 

j4.JL OJiJj~oIa 0jil e^apLcdl Adjdl aJl»P Chmj / 2 ^oJl>*i*Jl cjIjVjJI 

jJlji JSSlI ‘Lj-rr~i ®<-K* (fr*?'! 

^ lji>- aJLU aIS ji i^aI^J l ^u?jJl aJLj V L ^ tU^jl Ij>- juUJI ^ jl 5 j .IjjjIj 

•^’Oi-Vr *U1 p SiUil ^LJI 

^4«J^J . Aj»jjl5'\ll OjiLdA Jj«AaO LoLoJLaI CijJj~alA 0j3 jdi*«^Jl j*JAI 

jjjj jj^Jl j*Jlpj jiil oL*pLjJI j*JIp *Ai«j ( jjjjl«J) tlAJi 

<25) JJ jijlil ^UaijJl ixJaJI jJU j Pierre Simon de Laplace {J a'%'^ ji 0 
. oj Ijjlft j jd 4j^>- J^p (^jJI ( ^3 La^J 1 |i^jb Iua li] .Charles Lyell 

aL»Ap I^JLpIj toja5lo.ll 0 jw» 1 .. rtT> -NI t-NjA OU <jts- OjaJI jJiljl ( _gi 

«JjL 1 C-Jj (jA j ^-ja U15 j\llj Oj£)l ot* jJaaJL 1 j *i3l Ji t^yA-Js ^jIj 
J^Lij (_£jJLJI ( j-JL>JIj AjwJJI Al^AJ A_^»Jl (jlj tAdljjJl AjI^>*JI Aj L»-a 

.^jJl tL*l^Idl l jA j£? 1 jtJLxJl J 

Paul - (£jd (£y £>— (Jjj (jJJ«Jl ^ylUSll) J^ill (ji tA ^> _ a 1 ji^SlI 

.jl^jSll oJUb ^tjjjj ejjlj oji OlS" (1723-89) (j^Llj^^ Henn Thiry 

Ijilj Ijl>JLj V^jla ojLipLj .aJUJI AjA-bJl ( j» '^jc*~a ^*p\j to j »i>jj 0^ 

*i/j jl*j V L» jlj ^iLJjAi jjj^iJl LLLij jitsVl iJjLuJlj 

«_9jIa«JI 0 jiljJ olpJ mP j«J1 yA e APJ^>wO ^jS O'^IaoJI ^jA 
ji AxJaJl ^UaJD ^^*lj (3(1** Aj^ioJlj Ajll^ 

^ 1770 ^»L*Jl ^ yt*j (^JJl I j*Jl*Jlj jtJl*Jl jJlji 

^<s*j dean Baptiste de Mirabaud j^l y* ji c—jL>- jbu-~Jl o>J 
L»j^>bA olj (^JJl t(l)j5lll (jJJi ^ L«J tA» : ; lall A-i £L*plj J 3 '* j-ldl (jiUjA 
aJjl>- jAjs^ olS” .((,$a!jJL>- jO> *4>-j (jAj) AiUaJlj a S jaJIj toildL laa> 
VjLiJ • yLU Aj)^>i JLpI jjtJ A^iJUuil jl An..jall oIjmmAj jl^>| 
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cs^IamJI 44^-^Lo y~JI t)l Ait ij£j> y^LJjA 015 cilJi 

.4^pLu vJ^jLaamXA ^)J ^ ^x . /J 1 1 A>-^Jl ^lp aJLk 3 pj 1 ^| c LjLaL «Xd La jAj 

jj^La y o o g it LjL-jNl j!>UbLJ ajj yjl ajjIaaJI oJLa 01 itwJLdl L>*-xy y5Vlj 
0*p| ^ «oiU-Jl Sa>-}Ia» iyyJl ojL*Jl j.-.a.s^J Thomas Jefferson 0j~*y~^ 
c*^ J£J Jak^A jUOl JjUi jj ^iU J* d\j . 1776 ^ J^Li^l 

yyU ^kJl ^y Ojlia O^s cOJJi Cj^ • j~£J 1 iyy L»-jja ojLipI yj j*-! 

,_jj^iaJl . Ufr A. ! ^y j~S A>- y I C.> a ^>a 1 A~»cJaJl jj-ilyiJl L^aSxJ yJI 4 »..lall j^a f-y>t£ 

. ^>jtJl ^LaI 

LaijI c~a.)l 3 JlS ( ^j j .. , .'.»aJI ajLaOLa)! t y» aLs cLL5 icj y I OlJi y 

olJjilj ^11 A^xlll dji ,j-A Ajj-i-Jl CjLiaIxaJIj 4». ; lall y Aa^a oLaaLwO 
^LkJ| y 4jlij JLaj yLi j^JJl c®P jmaII aJLaa j! 4j^Jl*J|D jJl 4jL5 f_f3j . A* ; .LH jjj 

oljU—11 aLOJI Rene Descartes OjL&i -u^j yJl <_s^.-LiJl JJL>- cl664 
^UJl ( ^3jl5oNl.J0bjlSoLj JLftj Oy^ 4^x~JsJl oLUjJI C^l^rlW./go i 

ojlSoI jbc—A ^.L. Immanuel Kant k5 JoyLp yUJSM oj-JLUl yu cl755 

La yy^Jg (Jy>- 4j^lk» ^3 L$j tOy^fl (Jy>- 

y lJL<u aJ j_y» 01 j5t JaaIL cLL5 |>jliJ 1 ot 5yj asL^^/L cOS/I aJ yu 

<sjj^b pyiVl o.1a J5 ot J ?l& cOjl^Ji .aJLxJI *— , j} bJb* 

^ / 

%15 Jl_}j J (j^JLLJl i)\S J &S jlai <L^j>-j ^^3 cjJJi *u* Jg j3 a^jl) 

* g > 

OIL' 01 c^-^ljJl ^jA .^iljJl aa-.DI Ijl L^j | yll (3jkl y aip c_a051U 

ot sykJ Ja^ c 1784 ^>LJl y. jl>JLa ajL oLaL^jI a»L ajI^xJ aJjLxa oJl£ 

v^i^MMjizJi , g lp Jaa3 ^yL —^ yJi yj^LJi ^ a*1p yik La jAj — yALoJi ^j_) L1i 
OAa IILa 015 C|»jla*ll O j kLal ) l*-Jj .yLp Jlxj L^x^aa 0L5 4jl j*Aj 'V.;b'' 

o jjLaJi jjjj y^Li ^ju ^a^xa jixjjs ^aj c^ yJi ^yjiiU a~wLl a*., hi l y 

^b«Li ^LIxj m c_» ^ j j»J It'S 01 f-G’jj ^^. a JLp l yJal ja ^Lj^/ yLJl 

0^3 cyuJL .j--53l £^ldl «_30 LaS|I jjA ojLipI yj cJaas jl>-1j jjLia ( ja 

^1 oj>J Georg Wilhelm Friedrich Hegel Jxa OL jJ^J jgjyr v-jL^ 
Enzyklopadie der philosophischen Wissenschaften im aLi-Jill ap ^Hlo 

+ + * * A } 

^j> .j£$\ 0 »jbdJ LiL- Lkl ojL^I yj JiS cl817 Vjl yL ^JLll cGrundrisse 
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L»J 4,»««la.ll iS <LuLJi oJlplS ^ylp 1.5^1 ,_£*■■“' ‘Jjtjl J-fcJl I3.A 

. i2S) l Jj^jfA Ul*J 

\ijjtjj ^xAx5w>Nl »_JlS\Jlj jJiLJl Ol^ *AjS -1 (_$ jJl J1 S1\ ^9 ^yJli)! 

OlS iojJ j~a[a 0 ji jX.~S3i Ji» Ji«j .Robert Chambers (1802-71) j^Li 

■^9 ^llp .5 jjllLz^uS!I ojUi-x'i/l cOJJS ^y9 L»j ij«^L)c«Jl j*JL*JL> \^**>- jj— 

•*J>t-Sjj .£jl—La J^JLj £<0>«A i^i aL^>«j CoyjalpbJl ^yJl ( J~»j £*I>*A 

c_wjI^> c-ljj v_~—Jl OJlSj llayj jiSI ^JLJl (jLcpt Oa>i_ual ^Uxa j^ia 

0-uJ ^yj <J^j>*a j»—iL ^^jUI jliT® 4 jIlS j£j .iJUl jy-aLJ 

oJi) j^oIa Oji oJLvo . 1844 John Churchill Oj^~ a1s*uI^j 

jj—oLiJ AjLi'i/lD ^JlS luipl ^yS OtS ^jJl j ^yj (j^^Jl jbJ 

jlu ijli ^jJL« 4 JLa ^ylp jJ-^aL Ijlu l *->■ Cfr^yJj 

.jj_oLlJ ^31 >waLv~»JI Outs' L»jj ^xj jbJl 4. ; . < C,.objjJl ijjli»Jl oJLa .ajj-LJI 

i^JboJl j-U ^ylll oLajiJI jjA y_S jJp {y> i_jU£J| Ula v-aJIu t(_£ JH> i^a-j ^aj 
i^jJia- SjLJI j^Ja 01 jl^st Oita . aJLajJI j£j JSwj tuJL>- <JI jj Nj 

jy~at*i .OpL<Oa-l^ O j ^AavOi O-Jy^la 01^ Cjtj ^y>3 y3 

jjiaj <JijyuaLP Sjjiaj jJ~» 4jjJ OJlSj Qj^aP t ^.laJtj cOtS 

^ylp 0_JJjl5_3-«Jl LOu Jl l*if» 

. <29) ^jUl i»S 

o^u c. ■ "S f^jill James Secord ■) , ^il l a a jJI ^j jJJ t * .u 

Ci^atl^li IjLa 4jI*S l< 1p ^yMot^u Cj^pIaJI ^0>JI L< jp L^alyuta^ (Ijb'yiB 

O^^Jl yJl AmuLmJI <Jt^jlyjl Jj lwO 1 ^Lul 0^. O* 

OajJ_^ u>Ia 0_^9 (JL»pI jjlj ^JLo ^tual^J1 J .^^40L?u^Fl —ijjti I 

CJ ip j-Iao Ojj^ aIa ®0 jS^J jj^ a ^‘ ® jUI® 0_^jla lyllaul ^yis . j^u>Li 
.LoIp 20 j>*j Jca jjaS/I oJla ( jp ^Jjuiitj j^pIao ojJ^aIa OtS l » . ‘ .u ituyiJ 

Ol iua ^yJLJlj JLgJij Ajj^J 1 LjUajja ^yj aJjIa ojUJ > JLu c^a^J1 01^ VjT 

jj^ajSlI ^jjbJ ( _y~ i, j tS^A djtJ^ill® |>Jcij cOjJ^aIa Ojij |JJ (Jt^p^/ Lruj .5J*> 
^yjj KjU'j/lB .tjj iuljjlJl Ajl^aJl ^y> j»iSu (J^lal oLaxJlj 
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J—»lj JbjjJlj CjDj^ 4j»-^Jl Jl«pbLi ^ j^S Jb- 

Ajyo o j$> 1884 fUJl ^ iu »j . (3,) sL>Jl jjk: J j>- Alfred Russel Wallace 

.ajUj JOu 

». a.irt'.ll ^jLJl £jj l jA oJuJl>- A«*Ij3 Aj! i^jLa jJLia u~»> tj.\.,<■!* 

a*«Ap ^i! ^L-aj^L V j kJjt j»Jl*JI L)IS .jJLp ^y> ^liJI 

^ jJLJl CaVjI>«A Aj\/ j«P <jlS lo.‘.jj J 

oIjL^a j *Lj OIS US’ ja tjjS jl <_yA»jt (3W* 

Cj^ • ( _y*JilsVl ^»i>mJI j~S ^ijbJ <JL»»a lllift tviUJD .AjjLsd>- 

aL«JLp . j*Jl*Jl jIjmiI jjjj ^<ilj (jUu j^Ip lllift JJs 

Aj 1^9«J| OJIS cAOxJjlj CaLjlXa JbljZa j»>P £*ibJI (J^Ail ^ Aa.«laH 

.llolj liixjjlj ij UjUpL ^ISVl oii AJljjdt 

Oji^Tjj^ls ^>JIP (J^>- p^»JI (JaLmJj j it iiAUjl) 
jjlaj jjP A>oUI <Ll]>jll AjjaJI ^pLLaJI iAU^ Jit .SjIaJI eJLA (J^>- j~S 
{jA 3 JlP jJLi AjI L*jj . C«>*i/_$1 >«aJ| oJLA j!La Oollpl j^lll AjA^flJi (JjjJl 

. L^iLliSl o)} la at ^l s>«jj ejlAJl sJla <J^>- jJjwaJL oLwIj^ 

6 j^jliJl^Hilp Ji _pi OIS lit 

.1920 a^bJl Aalaiwia -obSL jJj .^.. ^jJ^I t-JlSJl y> J4Jl^Jl OIS 

A^aJLaJI e^>jl ol j-jL jA AjllS ^jlp j >_■>- b> Oj£a ^3 

jlpL-;-. iJAJi J*ili|<oL jjJ aIOIS Jd2 jJj> bj L* j?* I1 

l_.JL p! j\/j . (32) SI_>Jj>Jl ^ -bJ^Jl ^A l^t |» g.~.> Ji3 (A^aJIp AjjJh Ajlpj 
Jjlp S3^lj jSj tbjJbfcA Vj l^3l~A (J^^Jl (AjJlji V IjilS ^jsAMlifcUJl 

.(aJLp (jilst L«S) mankind oL^«J!j ^jjL 

.j««^JI j^jLJI ^jA sJjA>- ^1 ^it |t^A objAj-Jl ( ji»- j^\/I 

jm^JI ^£jL*)l i j 0y^ii OjIS Lajj .jJjjJaJl OJ^ll Ijia jJS j^S/I |3^ACL<tl l^LaJ >-jjpl 
ioLmAmJI ^ .^Lj-Ip la at j^SlI ^b >«j j oijs^ y> ^j j JL u Jl (j^Ail jJJljSl 

Sj^t yj& %i ^IXaLz«J1 .*.A^JJjjl ^A jAJ>}\ j OaIC 3dl 

t^Jdl j~^)l JlL^Jl L^ijpl j~S AjI^>- . 1 j I.a>»a jlaJl 
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IJLa Ob . 1972 p L~ajJ £ C'*"^ 

.iplj^Jl jjfi ^>- OjSJI jjfi ^ U OjJtU 
o^b -j Ia>- (JJj Jaj — viU-b _^»Sfl N ^it ^i-j— iijL^a LgX*J 

OjS jioii) 1 0jUJl (_Jpt jJ^jI 

jjJj—ta (jjPjSflj ap^pmJI iUjSJI ^ijlj l jt r (Thomas Kuhn 

SJLpLww j_pwaJl jl»pt JOJpwlI oJbJL>- oLlSi ^a viUi j^ijaj .^ 4 ^JjLJI gJjJl 
tLftjj^laj jl toJbJu>- (J^1> t_iLLbl 4j! tciUi ^)| >_»Lu2jj .^jpUui^l jjji^fcJl 

oLtU- kx>u~>- 4 ^jS“Sm *L*iSn j*& jujl>oJ 

f^S J .^~*Jl (jP jJ-P I £l*«i^Jl X*0jj ^1 jj}\ 

^UaXml li^JDJD A i K mt i 0 JJJ® pljL-j £ Untb Anlp (3^^^ b t.5^1 *“"ik 

jJj Aj*w*JiJl AP(#U>«Jl ^jp 4JJ jbt oLl^>- ^j.Lia aLaJbJl 

•<^^' J* <y*~J 

( Jla (0jy^aJl (_£jj {jA ili C.a.lL-iw^l lOLJUjJI (J^>- 

t-\jy~/)}\ ^i\s-j ocal^ ^jA Preston Cloud ij^S o 1 ^JIp 

aj^Ij c**Zm< <ocaL>- ^ G. Siegfried Kutter jJb .^A^Ltll 

(j jli jlftocab*- L$ 3ijj«>oLJa kiljjJj George Field uJb^jj^ilLLd I ^Uj^kJl I j 

l 2b J Ajcab- ^L^La cLl!j J-W3IJ . oJbJjj- i*3lj oldJjj ^j.Lia sJbJb»«Jl AjiiJl »JLA 
. A«pl>iJl ■P./t'frJ ^^lp JlbUjI ^a C|*-L*Jl ^»jJL PjjJa ( J^] ^a ^alxJ 
t^yJbJLj ^jbJL Jx2i bjJL>^a UL*iaI Ij^aJi tin-Js aLJLp ^53j 

t-djp t JbA>- ^LaJU'w/l ^5 oLl£>Jl eJUb oijO tj~^ll ^j-aLiaJl 

CjIjNjJIj AjijiJl lajjtj tLlljwd ^ Cjii ® JS£ Jbljla J^JLj 

L>ijjIjD ojLlpLj (aL^JLdll aIjJ>aI|j i^ULaJI aL«JLp Sl2j jS Ij^lajD ojL^pLj CoJL>«laJl 

• W'JJ i^* 

\£-ajaJ jjL> y» Jjt Erich Jantsch kiLjl oj-JLUl Ob 

{y> jiS \Jl jjAJxJ (1980 (i^jjlJDI j*Jaidl ji j_^J|f) ^ j~^ll ^jliL) 

lia^>- (jJJi jmnAj Jlij (jjixJb^ ^jj o jJLi ^ j~*0i C-Jj JLkj 

(eL^Vla ( j» .jj-T^J^bSlI (j-J li jjtu> ^4a fj <1)1 ( — ->a 
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( j*»j ^y> i-bJ plgJl jJUoa IajLipI pJ L-jj ^ <JLpi of 

LpUJI jlio apUp ^ tAkop Nazaretyan OLjl jU v_jjSI ^piil pJU p-j-s 
I < 3 p. $ )Lp! ,,Jpj Q j t /1 ■| f J ?' : > xX»Jl J ' m l i <13>«J| P^mJ fCJ ) bU 

JjipJlj tLjji Ji* ^J* Uajij p-^jljii LJjP J*».J pJ U 

AjllS <\j^3 OjjjAjAJ (jUu ^Ip Q_ y *^QA 0j.,/a.iiT>r*a Ijj IJjs>J 

JS ^ fr'iljA Ji* ‘O^Mj -js^l £;jUl (>* 

^ijDl pJj IJjI pi*j pJ J«i£b pUj <1)1 p-Pjj . <36) llij2J 

4jIJ b tJaLiJj L^J a^-pJJ ^Jl A3U>L tLjli*Jl sJla ^JLaJ aj^b tA - .».A ‘ .. i ^~^Ji 

. <37> Ji^ I J^1991 f UHjP 

Tjj jJiSlI ^^Ip OIJjIj i)bA 015 tob-jLwJl ajL^J 

tLll j_j 3 ^yJL-o ^ j5b Ajoab- ^3 0L~—JLsb I 
^ c....—ojij* 0jLx <uoab>- ^ John Meats ^Oj^*- 

pcjjlj p .*../*> ^ ojLjxJl A.»-frJl j~» Oj^*~ v_A)lx»«l L . * ..o . ^j3 c^b 

(1)L.T....,j ^5 JLsb j£sj\j iA«wL a15 AaJaj OL ^~5 

c-LJLp jj>\^j L*-*Lip iO_^Jl *LLLJl aL»Jp pip 

.{_5 j-LJl ^ijUIj 0jUVl frL*ip p-iAl toL>Jl ^p L»-^1 

'b/lia U<ajl pjlj f y~i JaA3 iJLft.la LuIjj iJlA ppJj 

/ 3 ® 3 IjcJ^aj 3Jbo*Jl oU'b /jphj tliljiuji ^ 

9 F(^*u (JSLI au3«jjIj <Lj^ tVi (Jj4 

a* hj^ i^i f.^ 

J5^mm4j La-P^j ^k)l oAa ^1 J^ll ^ 

{y> <.j-S ja U ^ j£j£\j iJJi p^jj c5* 

^ jJw?I (j^ 3 ^ 0^ Lip oL La*Ip JJsj LUJl i»L»jVl 

L^]L aJLsL* ^3 i p ■ (jl tiiUsil eJUb jup ^Ip J aJLkJ . LwspL 

Oj£j J3 tciUi l!jJl>- .AjjlLJl A^UaP ^ j^jUl pjJ ^jA Lakj {£ji {jA 

JaJ oi ij>t^>j .vliDi J^aaJI Ofrlj3 J^l^yliJl ( J-aa 1I j^ylp _Jaa* 0^ aJ J^,ai\/I 
.^yliJl J-aaJI ^1 t,5jUJI -a5 
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y JluLdl y* Oj£j Jl3 c££jliJl aJL*_aj 0^ IjI 

^*lx)l OJa JI 4jljb ^9 j*a£JI jjQ lal LojImh LgJ^di ^xJl AAj^laJL 

LkS' 0jmm*ai ji * l JLp *Adj 

AJl^al ^9 jJ^Sfl j4AJ jjjjcjl Ll£*j dUi .Ojj j~*Ia 0^3 

4j^>- y* jJlj tUojJL>-j Lg-^iAdJlj 4 *pI*I>-NI Oj jiail jUXlj j 

4~*£ t^iaJL c^wij (JUbj .ojl*i U ^JaaI <W ?y ^Ip ojJj^Ia 0 jb Jiol^il ( J-*a>* 

.dMj^Vl *LgZjl JL*j y* o 

49 JU j*JsJl C4jyJl 4*^1 jA C4>l AamIsJI *laJLP {Sjt ^ 

. ^ ]aV*A jjp iij^ ^^pjVl jl<JL« t^ftl^lill y* I Jb>- ^d£JL 

JpIajSM d*JL>*j d~>- c4lfl...«i j»Ja» dU-> oSl Ja4d aJL>JI 0eJUb <jf ^IjI^-] O Jl5 

L^2j 1 Oj) i*[ |> Ifl m H <«.) Ijj LoP JpLmaiO 49 -1^- J J^nmJ 

<J^b" Am«m4-JL]I Uip^oj^o a li jj y y* d*JL>*j aLL^ 4iJb 

0^1 ij&H ^ -^3^ a1i~*I jj ( _^jSflj iLkX>«-» oLoLaJ <^1 ji tol !l oljLU 

^jlp jLttXpNl 4 w..L)| c-UJlxJ 4J CjNI pxJl oJA Jia ^9 4jt J-Lj .LjjljLwJ jj^LsS 

• La Igip ^AidJl ^Jl dll> Jla la.^alL) L^nwjtj A;jLuJl 
J U ^LQ.-J 4>V cJLca jJbj . j 0 j3 IgPjdj JUj 4jaL>*JI 4jcJ? 

Ji3 dU^ .^Jujl 0 ^»y39j aL^I? OLUjJ AJLald jlkf A^->-^ ^ip 

oSl Al^ w ^a A4j^laj d<>JL>ui di ^^jljJl JljL^vJl ^)l ^>*IIaJI 

4jV tA>B i >s-sP Cjl5 ^ydl jlail ^1 i^jijyCJ A yu L(A>c^>bsP OJl5 uJj^lail 

l “ ' . 

C-'-'Hj JjUu 4 A^aLaJI J j /* all ♦A^l> jj4#l Co4> oUa>JJl sJlA ^ 

JLaj iiUJl AiiCjiJg iilji! Iga.i i> ^jXjl Jjijxil ^IjL^bXwxlj ^jkj LaJlXP ^jjl lJUb 

oilpl {jA f\y t5^J 4^1 I 4 ^84 1 Iw>Xpu < ^^4J 'i/ L»^>J 

^jA \j>cj *)1 f-j>- L^i jS“li*Jl iJlji^/l 01 *-/ Upij .4«>»jjtJl pbJl 

1( j>»^Jl jJcj jl t^bJL ij^j i 
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bLu^ll Lfl8 ^jauJ dj.i ij a* II 4 t^n-wNl nil bjifc £^jjua^a jjj 

((j^ll Jua. JS_iiu o fla 1 jifc < ( jj£LU ( jjljjjjJI gujllJI 4alkfi.j 4 inbl 
il nf.l hi ml { jA CxS^i ^ Cjliftl I irtjl <4jj Jla&JI (jS-aj *51 ■*•■«-- > 
UjjS jjj lijl^LsI <4_i^t_aJI CiLulj^ll yjljj ^Jl b^Lui^ll ^ 

iS~y u' u^°i i^l «5Sjliu» bjrwlj 5jj>j ^ 

La. LlaLuu UjLifcL 4jUjJaJI (_£^Sj 4j-> II oLjI^-JI JS L^J^Li. 

J <jt i—'-^J “jl <|Ji u^>J ... t*ifl8 bJa-lj 4 jusL 5^3 -w" -<t 1"-^ « 

I flaa^h ^3 La£ ta^-aj^ll ^1 j>II CjL^uj-a )>_ j ^LjjjJI gujllJI 

(_jjJI JajJI .cjLj^aHJI <^ui 4jJgJ-^ag (jA^aiL i(jjl ^yJ-a. 

^9 IL I fl~M ft ^9 Kai SjjjaJI ( jjl5.-k II jjJAj ■ — t^jaSoj 

.l^lau 

.(55 4% a in <1845 a l jj^J1n O-lJ^xaLb <j^9 


4 «■ >5 <» 

150 {j* ^iS! -Ujo (^j*ja}\ ^yiLjSfl jJUJl 4la.ul^j (JLL*< <w?J l 4 j^Ll«JJ Ia«j 

* 

^S -j (_£lj .jUJ |»U f£j ~~.flj iala^a ^1 ^j./aflll UUb ^ j*i> tLalp 

^ySljjil j49u L Lw»lj <j J$L> ciOJJ .A^jtJten ll U~> jJL 

pJ .5 JJj-aJIj 43^1 ..fla ll l j~) (jjljj ialSI LjL ( _ys<?L*Jl j y~ . £ l j*-JC j 1*9 j\ 
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iojJlitl! 00 _jJI ^ ^ytvJaJl O j-~L«Jl 4,la.«l y olft ^JaJl j~j £}I 

iJl>- jii I «.L*-£)I jJU JIS U^j vDemocritus (460-370 BC) 
iL-l iiljb- JS\ oJj Jp i r -L.'yi ^-Ul ja _oi Jacques Monod 

olpjiJI {jA ij j&jj (J j>- jjJb \ 

^ llliA vlUi pi-JJ .Ldjt IaJCs <cS3j <c£U-4 Kyu> t_tfil hat ( Ja>u j»J ^Jl iabJl 

IJU ^ 44iUJl ^ la <4 J^OLj ^>j\ f&jj . 4iiL*suJJ ^Sa ij_l>«Jl olft 

.^jUI jlw> t _jLp’ J>jj* SSiLaJlolj-jtj j! <uL«~>- ^ £*/>> 0^ 

. <Ui\.<ia.<H 4 j>e^j <ui ^Lp oiU aJ! ^JaJl vllS" J^JLj o (a 

tvilli (J^-aa j^p IAaJI <jC-^ a~Pjil\ 4jjLL«JI aJLa ^4'..aT 

«-L<JLc- jv-C'ji la.'.ni . JjuiJL Jl>- jj <uaJ 1>»JI wUJI oJ 15 lij Lip »^*JI (Jc-L-jj jJ 
tj»-S3l ISwISwj I yinj jS\ ( J5wjj K«,«lall jt-Ss?^j <-jUa?-^/I A^jL/aoH ijl aJI 
(J^ OSl t^ljJl ^ (_£ Joj ^ <UiaJL>0l JiiL/l^JI Jj >-y 'i/ 

lift 0l£ t^Uio'yi jsJ-i sjLxj . <3> ^*lLa jS- jt y^[y J^JLj Lo| J>A 

(AA!LL«JI oLaUalj'yi olft ^yS <0^9 vlJJi 'Api>b«JI Jjp <UaSL> 0I ASiLsAoU AjL^J 

*y vl--.>c-l >J1 AjJlj vlji-L?-Vl VA|^La«-)I jAl *~*S v!a^»u 

Jli (^JjUl j]aj <L^>-j ^4 . ol^Ualj'yi «J^J o jJjLa Aj^li IajLxpI 

A3^La«-11 vIjIJ l>-S/ 0 J&\Aa oiLj ^ylj L$AjJ Aj jjy»j JlAjdl ^y3 SiL^Jl il)l tlj j2i\ 

.j~£i 1 ^jjUl ^y3 Ag,«^.)j APjj villi ij_^J -Ai V ls*cy***0 lift ijl^ jJ 4.^1l-Lll 
AiiL/aoll Vl-jJ ll. > JM^ll ^IjUl ^yj vlAljb-Sl ljl>- jJ^ll ^ji&j 
0^ jjl yA .LjS’ljil APVm^I jJl olpjlllj oL.Uai’yi ^4 liJLP (j^3 vljji 

< y^-A ^ylp- .AaI^mJI ^1 _^jVl ^ J^l5v! <ulal4 UbLaJl \ju> vl^>cji oJLft Aiil AoJl jJSil y» 

.OiUJl ^ylp j»jiJ o jAIIa j~ j> a 1-4 la~>v4 ollj^^Jl ( J5^ olaiLAJ 01 lJll«Jl 

voIjLJI villi ^yj Uj vA»«^Ij JsLo! AiP jj-J lft>»r.o.ll lift ( Jl4 0i» villi pS'JJ 

CA3iL/a<vll Lp i_9^xlll pju U. - ,..; .A^^JLaJI ^4 AP^i^Jl vlil^jjJlj iSj\j^y *Jlj 

.j^SlI AAt.:Jl 'jp 1 j>Jl #lft y~jz j* (JjS/l 0^» 

UL»-i jjy Ji3 <ulS0l o\* tlg.l>v^Lo ^y3 Jlftjdl aJJL oUl«J>Jl <w1p! j~*A l.a...^.i 

L<vS) ^ylj ^ylpl ^jA 4jjlft4 oJLpL»K«J l^jj jla.ll |V4 lit llJLftjdi jAj A>~ ^y)| 4 ■ ■■ ■ 
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cI jb>ot»'yi t^ijlxJl 4 j 1 Jb pJlJIj < U -iJLaj |vj 

JjJupj iLo j>*j> vlJJi -Lxj yS ^JL . ajjj*Jii\j { J-l>»xJ! 0j£» 

J?l«jSll liljil l...«j j g ...ll ^y> tv_ S Ljla_j Lp 1^>-1 _j 4~~~4-lJl \^1&ja*>xA ^Lp 

^1 JjL*! LbvJl ji LS^ ji La^»~*J Ijl>- v_. «^a,ll i ^a 0l£ ^xil ial*Jl 

^r«./a7 ijl AjjlioJl sJl^J .JLfwJl j*-i 0Lx.»J 1 LjLo.o.I'^oj pJLJI (_£l 

lai>3 J^-l~<>Jl ^3 0^3 t^J*flilj o.H v a J—usLiJl O^j ^Lp 

<Wa-iu>w*Jl JjiJl ( _ J b-j iljj>- ow? iL ^1> 4Jb> La vol. U l U . d l ^jA Jb^jl ^Jl 

l£A>(_£ _a JCLP { J-l>»db f.jJl ols villi p&JJ . L^J«-a ^Lvxll Ifcip v_»JW3j 

<L>jLU oLS” (■ j&}\ oi jJ oLiil jjo 0^SsJ 'y Jii ^dl LaloJl J?l«jSM ajjj 11...J 

•vb^v^lj** - ^ 

vJjuJL .‘Uk^a jjp t _jlpl ,_y)l JjL*! L / 4 '■—’bjlUJl <jl> ( jl»i ^jl jl^sMl oJLa 'i/ 

oljjiadl 4 *JLp ^A’LaJ J jAaa Jb- ^Jl 4jll)li fi^Jb oj^ iwkP ji a jaJI ijl^ jj 
l*^ tibia oj~iS ^ ^oLoJu'yi ^ ‘c^^rW v^^ 4 i£j ~—* 

^3 ijjUjaJUl 4j jjj ^3 ^jJl ^3 Lbu J>ul ijjj5 lo.*«..i t^y—flj Ul vldLixSI 

ojj^iw v!j 1 Jj>-Vl oJLa oJl5 ^S - t_>pja «-j^»Jl Ol£ ,j^l .Zurite Oojlj 

.IJjj v^i »>* £• (Jilol^J t j£\ oULfcp 

^ 0 ^31 ,_jJl oU-~^Jl jk+0 i f-^yl ^^kkiva oS(j 

t_^jl^>«Jl villi ^yA^JsZj 01 *■ l .lJl>- i»lp vZ-lLol^i AIpLw^ ^yll ^Lbu 4j^3 t4l^J>i^) 

CllAobtoJlj (AmmOimmII Clip ja>w1Ij tv 2 »ilII^I mJ ,^11 4 « .... I 3 L l 4*al*Jl 
n .A'< 1 JLa 0^3 - L»^j . vZ»>Lv~w~>tJl t3^1 ^s>-j <sj\!jy>%}\j tlj^^Jlj vaj^JLJI 
. ((JLiolliij (j_ybjiJl) t#A5LlaJ|l)j t8«iL*Jli> ( JlU oLvl^ 

^jlll ikk~b^ll olal^j'yi vllb aIot-^La ^1 ^Lbu t^tjjlxJI ijl jJ-S 

oLalkj'yi oJLa j Jio OJ15 lij La <J j>- vJlj—Jl villi £^ajj .LaJ j 

0ijUl ^jC- 4jJl1oi1I oblSoJl ^jA ^^iS^li O^^b L a . J . j . JL>- ^1 ^Lc- LaJU^j 

iijlia {jA £p\ • < _j~4_pl ^J-Jl—jJl jLis| ^ Jl>-jj vi>jl _yi<Jl 

t4-pljjJl SjjiJl IJLaj .liyuLwal Ijjb v_~x. b “W^Jl oLUaJI vi~?- t^ijldJ 

J~&* J1 £j£aa tj^SlI oLLuJl oJLa (J>"li .^j-btllj iaJ_j*llj tiJjjJl J^vUj 
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jj~> ^ <LiJ a. ( JjU i I olS oUl«aJI Iji>- 

XjfS ( J 7 ^3 JCj ( _ j —iCj l$X~-ji j_^J0 «J-4 

Ul5va i^Jaib Jt>*i ot <Wg4 jL a^Xju OlJL>-Vl ( J5 

LajLspL ijLoJl ^^ip tA^P'1'../jll ajjlJl ^^4 >a3 .CjLL^aJI oJLa ^3 

IJLa ( JiU ^ ( JjLa]I jvJLiJI ^ o'i/l ojJL i jlj il^ 'i/jl oljj aJUp 

' * i!.? '' tj^ 1 <i '-* J ^o-« a ( j. ,, jjb 01 i j£*j t^L«JI 

A njJa i l t «-LJLp oLlSo- o^3 ia~L*aJI 5jjLa4 0^1 {j* uri (*^ 

.SijiaJl e-i$j 1 $IpL^s jS(l ^jjU i _j0~ ^J&\ J_^kx]l {y> lj~SJl 0ijUl 

( J^JLj La I^jlp ^UjJI (_j jJLJ! ^^jLU aJ^-hJI ijjLiLa i_*~4Li aIJJ jJ a>bl>j 

.jJS IJUJI IJLa IjU- 

^3 .C^jJL>- ^Jl A..-.S J>\ oLJUaJI i j>- LJlp ^>jL)l j ... —ai ^ Llpj jJ 
|»UajB A*i^ ^1 j3b 4..,.««*^)l oj^aJl a JLa C-aJLScUaiI 11996 1 £pUl i~ 

^ijDI l^*»4 oLJUjJI ^jS ^)| SjLi^U ^Lp ^ j^aaS ^regime 

.IgJ^Lplii ^3 LaJ ^4 a g ^ t( ^ l a' . i l ^_JLp! AiLdLa ^tJu A^ jjgtf - o . l l IJLA OwIpLm*oj^ 
ijjs (_£.i)l JL^^Jl ^aJLaJI £jjlJI 0l£ AiSl A(_£ja 1J| £jjUl ^^ip 
oJLa .(j(J - ^®^ A. 1.^5. (_^JLJ| ^miLaiI t^^LijI ^3 

^yJl <U^iLai| a J^a>- 1 JLa ^3 tA»tJ ^jll! ^^jLJJ 4 aIp 4Jj AjjLHaJI 

J.A3 ^ llr aa> 0 ^- ^3 f&S alA ji J £-*130 .1 ^ Oa-, ^ .fLSl! 

td^MwaJ Lbl ^m 53I 0|jUI pLl 

1 a a.^lj.ll I. A A-* .a jjj ^3 ^jLjL*! Jlg-A-a Oijj 31996jJjS^I ^3 

^ISLit aJJA 0^3 lAtJ^ll ^^0 jjt US’ J . ^e-XAx-aJl <>_a^^z]l O^Lajla'.aP 4«JLP (J^aUaj 

JjL-Jl oljb tojLjJl a JLa .oJjLJI i_3jj^ll ^4 < L^i]l JaaJI ^a 

0>Lajlj‘.4 jl |_£jbj .e.XAx^Jl i AaSDI ol)jlalaj ^ la.il oJLa | j^ iJ^UlLaJl (J J>- 

'y I ^jjDI ^ <ut tvlJJJ •4*~aj ^4 |» la> ^^a e.La «4 .1l v—alSLJI 

^b^wJl oI^BvaIIj Lli^ ^3 Uj (AA^Ia jt-kJl jm^JI 

^3 ipJ4J^4 ^4 a j0*~P ipj4-><4 IajLipL aJ^iAaJl v_aX5L]l oLajla’.a ^yJi ^lalJl 

^ J5Vl ( _ 5 1 p ^ olpy JLa tiiUJLJ .0 ^ t _ 5 xll jtJalll JJ 
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. 8-IlLioJI t-jil&Jl ^»JIP oU jla’.aj aJULcaJl 4 _jLScJI 4 jj-SJl ^jUl 

.C-3_j (_gl OJj>-j , >.a.».jl £-1 ^S jJajo LgjtSj j-LJ {(^Uajl) a«J^ jl 4^l a . 1 ft^U 

iJLft. c~~J <uS( «system <* jiuv> iJ5 < Js- ((regime ^Uai» US JJab\ 

jLJl ^9 ( juaL>- liUij .j-ajJl _^P L»LaJ a^jc~-a 0 j£j Jtidl {j* ^1 ^ji 

l^Py LjS/_J . ^ATSL-JI Ajjjg il I'.jO .,(^i til Ip ^Aaj^C^a^ A«J^ 4l..->- 4AjpL*i>-'yi 

» 

UjLJjT ^^Lp (J'i- 1 LJlP 4jj«^Jl ^UjDt ^^9 (( ( j»«-L*Jl® 0j^cJlJ! ^9 

(lj»Uaj)) <uJ^ (jj 4^1 Jtt** C5® . l _y*JptS^S( I OlpUa9 j£J A-OJL aJ_^* ia 

|»Ja’..U Alaj-'yLaJli jiJ>f}\ ^-jUll £-<3 Jj .OLJL«aJ| jlijj AUJl ( JS jy^A 

4wj ia *^ ffli ^>9" ^i 1j ■ )I , ^ 9 lAjau 

(JllaJ ( _ # 1 p aJ jjia JjtJL gj •/» t J3 d^UaJ® A*i5 jl ^ J^ai (_gjj CjL^'ill ^ 4ji-pSll 

. (4) llLJL>J L»rHa-rt.a IAjLlpL £-*jl 
^Ap JjtAlil jUjjlj J-alxj AjI jA jjJ\)I £tj jUl! ^ASrXa 

Jlj- ^^P iba-^l ^)l ajL^IaM jv-j jmmAj ^^P 4i-?«Jl j^9 4dJDJLi As*Oj_j . ^j—jLLjl 

A ~ - ~ 40jAijlj OJ^ia Jl9 . , (.Aa. -'l ^jA AaJL»mJ| ^1 jti\ a JLa ( J5 of 4—■■_—a» (J J>- 

tOj^fe ^j9 oLJI A49JU«Jl A 3 U 2 JI Of La (jAjjl • jp 4 LL^I 

l^al IJla jJLj 09 40*^1 ^j>-j .JJbcJl £l jjl ^JS" jUjJlj C~lw» Ji AOva 4 jJL>- 

. Ajj~>«Jb AoJtia 2e.L./aU eJLb ( Ja>o Oj~j ijt JaA9 ( Ja>Tj 4lJt>* \}y*u> 

^yaJjJl Vj\ f j02*j>j 1_9 y*j! 4A>9lo| J^liJ AjL (*jgAoll I AA ol. t ^l>al ( J-9j 

.HJiiitJlBj «iiLlaJl0 J 4 3 o 9LJ|B oLaJ^Jl aJL^J 


AjAL» ^jp Ja««».ll JljJU A «./>°jA Aats^J aJLaJL* a^J l t. .■ ..all ^y> 

Ll^a JamJ t f l ^a* UjLopIj ftjlaJI 4^tta 4 iJ^mJ Li 4^1 iO^jw .AilkJlj a^LJi 
a^L« jl 4matter a^LJJ aJLSCI a^^U LlLia B UjL^L aJL£]| U^oj Uj-j 4((ib? aJj 

A^«>- klUj 4(_Jjiil A 4^-J {jA / s ^#la ig » tp 4StUfF 

^y> a»1 4^-u?l_jJl ^jA .£jo>_pl ^jA jujaJI ^jl5j (_g. rj l.5J pLjj9 <*~>\sS (_gl Ju>-i 'i/ tiUi 
ii_jl>ta -Up 5JL)L«aa aI^JL* ^ g ■ a ^-p ^tp oLJI 4 -AijAj |j(^* 

?4iAJi5 jH\dj£i liU . (6) ^UJI Uiyd 
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y .pLJiSfl >_ oj yi AjuJ? y- 5^-jjJlj a!£JL«JI »JLa ^laj *&!~J o* 

L$y~^ *Uj la ^ dpi j~*aZs*U* »_jLsA>J ^ylc- f^yp^j l—Ojyj ^ iji 


*v «i <?H Ulp JaAj UXpj .1^3 ^»P UjLipl ^Jj 

jjA 6<X& ^9 f-aJl liJL)^ .Lj-j9 tiLi 'i/ |^aIa4 

13] <ul iliJLjl ,L/3 jI vlLtJU 0 jJLa L^ji JL>*j CviJl-tJl jJo *if L^jl ^3 jlA-a.'l 

iJliA o "if tSSUJIj SiUl Ji* j\ c<um>U^1 J. J - * j |«^aIa4 ^Jajyh y y 

li>Aj . O^ldj^AjJl Oi \ g I l^alj^wl j^oJ 4>la Uj*P ^y jS^i 4 mm>jj jt ^ lAa Ijbl 
•y*y \^Aiyj iJbi j 'i/ 1 *jj 4mjLoS|| ^jaIi*JI 01 ^-««-« 

oUaJlj SiLJI |0> tljjAj 4 ^.oJL«JI oUlSJl JS j!La ^ULaJI 

I’jl^lU.^fl Ia^LaPI ^JkLuJl »JLA ijb laJCipj .O^Jl oIa«J1 

Oi .4~^»ljJl ^j./all) OiJS JLujj <W?l>JI 4jdJl Njl llfcljca ( j^jJl4j (<U«JLp 

C-J15 lil 1Jc- L.; j jlS ia A~<tS-j A^^a o jiS oIj.,<7■* ^)| oil ijjlL»Jl oJLa 

jj-a f AaA^JI 4mjImj^!1 yt ^■jIi*v m 11?i<^ pill J L ift 

J~— t _ 5 Lp tOJUi ,_$ii jij .0^31 y ^.sSfl i£<w*Jl ji jJw>S/1 ol o ^wjOl 

0 jUtf’lj 4^-jiyi) 4 d.,rail AJUwri j/IOt) la i3ljj*yi l<Jli«Jl 

./72 \-£y* J^LaJl 0 yl\ y 4j| jLd . (aJLlJ % 4ji f&j) l£~~»»-J 4d^-^a 

jljl? oli jJlJ 41*1jJI Ijl^bjj ljl>JLlxsia>) Jjcjo I jj>«J jiS\ oI»JlLlwOa aLJLkJI 

OJJi jJ*4a Oi l^Pj tO^lj liA ( _ji~*J (Jlja N OiJi *' j> " puJi 

. ij^n UjjJ 0Q^l>r' h ./in ll ^sddl 

*J| ^|»9 41m> 400 Aj ^SilaD >wl^3 ^yXfi’ (Jji 

St&ff P^Jl3l a^U JS l)I JAj^lii 1^a<Jji ^y ^*A1P jli^Jl 

0jjJl ^jAj tlfjjj |>J ljJwaJl iiJl) t-L-ii ^a 0 J &.J Ijlla^-^la l.'Js.oji 

jlSoSlI oJUc; oiUj .Jbj*Jl ^1 lj^*5; M ojUJI y p|_j^i tatomoi 

• Ijjl y vioJbJl |JU3I A.jt ji j!A>- j_jfla3l 

j ia.-^ji ^IjJl O^JLaJI Jj«Jj .Uajl HJiLlaJl!) ^Ah.sin ' jj^is Jjl JjJj 

4jL 0^l>u jAj ( J-j 350 _pO energeia SiUaJl ^JJs^aa ^Uc? 

|>|jj>C^'yij 4aS>JJ JaJ y AdUaJl Aia-^/l^j t-^y> (^i y^C’ aIssIamJI 
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O jii\ 4j 1 Jb ^JJ lait 2 j*j <ul _j-Lj ^lla«^o.) 4 jI Jj»- jtS'SlI ^aJi*Jl 

4jS Ij .«LjL>&JI Lgj^l5 ojjiJi yaj j& kiUi olSJ$ <-yS- 

■IJLa C~ilS (^IjjSll (_$—!*•} 4jjL>*i)l olfrjj J L o Jl a]o~i\jj C/Jfill aJLa ^lju>«JU»l j»J 
JbJj>- £j3 ^1 kiUi |_gil (^ajJl jJj-ojJ •LglJ-C-U ya y-L>tJ JLa jl&jl oUl^a 
(fijUaJlD ( Jls oU 1 . 1 a via olJb ( 4 jjI^>J l ISwiLjjJL liJl>- tjJljJl ^3 

pLpJUJI _ tu 4 w»jJl ojiiJl . jjL J^wlj (^ 5 *^_^i)l) ®Ljjj 

-L*jj .p L> .» J I ^ ojjla.pJl j*~a II 4jdL oLk-~j>iJl (3lk> ^ ^5^ La/I 

jij Lord Kelvin ^jil£ ajjDl (Ji-* pLpJUJI ya ili c~5^pt jy^ o*®j 

y£*>j ajjI y*l\ ISLpLjjJI y SJuiJl>JI p^aUJI o\ iL udwig Boltzman ol»jd^ 

LSLaLjjJL) J^L^JI ^j-LTll jU (iUi p-^jj .4l«j >*a y <j j£i I ^s- LgJLJaj 

. O l’....«..... J I ^3 hii j^o <u>Jl 5J.UJI ^jJLp- AjjIj»J 1 
ji 4 jLa>J ULJ .tfiiUaJUj a «.sL*J|9 \—ajyj oL? ye- <Jlj—Jl ^31 oNl - 5 jju Lpi 

4 la.*^«Jl LLaaU ULjj t4»pjJI aLsJl |»-^aLLo ya jjiaj ijllaJlj o^LJU ^»JL*Jl L«^3 
<*juy£ j*Jj (La I 4 JLJI 4 JL j3a3L SiUaJlj o^LoJl yC 4>J\jc« ^ y$\ tjjaSl^ aJlg-j 
1-La (4.»» o J 4m*«L*SM <u>-bJl ya jJLJl y>*a p^Ji IajLxpL koL*J|d 

Ldjt ya ••Si'ij ^Lp L«j <j* ,n l ^ «L>JI 

L« f\y * LJIp j^l SjlpL~«j <diS3l oIp ^j... n A> (iJli«Jl ^jLf-. 4 ~«JLp o^LoLi 
tlUi Uj (LJjLza ye- «JLaj 3jLo (_gl ,j~«J ye- ^jIa'L . y» 

L^JLp Jjiwj Up 1 jl>- 0 J-aj SiLJl $y?j JL>- -oj£i\ o y>-yJ\ SiLJl i_JLpI 

At-yP i£.y 5iUl ya ^1 y \ ^JLp Lj tZJ I^jIj 4 L. 41 I y _jt (_^JJl t-yp\\ a\*..,\ji 

(ya lu-pl) (_Jjjl t- .l^uj J Ijji t-j.jtW t *L ijySA\ ^jjLJ\ ^3 

^jJI oLo-jaJI Jl ^<1 ji I (3UaJI ya 0 ^Jw» t-\y*A iyya ( 44 ~A>Ji y 
<uJ^}| ^iJis^Ux! p.~.».-i (c-jL^1I I JLa . ^^y^- L LJcaj j^$3l ^LuJ^^/Id »L«AaJI L^JLp 

aLaJLmJ ULjj .^....JobJcajj-fr$3l ^1 j~LLj LajLipL LJLp (ip 

oJlA yj 4 ? >tJ ajup olS ol> ajLxpL; p j^aJl <*Jupj y^aa (Ax^JaJl 

^a t-yjl}\ (jN_J .(ciAJi <Ul«j La L*^a) <dl^ tj_JJ ^a 0 »>La^_><Jl Oj£*> 4ll>cJl 

jl £T~ p\ji\ ya <U^J (iJJi .oiLa ajLxpl j^Jji JjJ (<Ul5 43 ij j£j 'i/l ^3 ^l«Jl 
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j^i ^>1 ^jj ^1 UjjaP ^lp ce^LoJl ^lp 

.oLJl o^La JUL Lj^pIaj aI^pIx? (J^>- ^^LS 

^*J > Ajj t pj+0 JU &j jJ^^Xaaa.JI ^jA C(J^5® 3j-*JU oLo il JL>*^1 <ul 

tljj>- 3 JLaj Jtf ^Jlp (J^fjcu^^li to^L^Jl ^Jlp *^*^]| oi^b 

v1~mJI (_gJL31*j*aJl ^Li viJJi jJaaIj .aIaISUI cj\y>*^}\ ^>-j ^ j»«i!lj u_*£lj£JI 

^«.»ai i .Ulli^^**Jj ^s ap^*^^«JI oltLi^JL iU.>*■ ^jJlj oJLa 

jiJjili aL* 1*JI j>li vliLjlaJl oilgj .Aiwdj A»aJLp 4jjial) l*«J 4>*JbJl jj^ail 

.0UjLla ljj>- oJLaj 

0j«i£ (_£jS*-l ^l^lt iJliAj . A3 UaJ I ^jA \s-y Vit_j® *^*a!1 

IuSUj Alt ^ il jiiJ IglS j tij jill Ja^Jl a5U »j a-S j>Jl aSUJI vilJi ^ Uj vaSUJI y> 
la.'.ni l4jjL>*a aJU- jA vjLi^Jl ^lp a j~Ji}\ jZ tj .oiUJl ^lp IgJl4>wi Ujl*Pj 
AiUsil l . a j . a J 1 ^ j^!^>ij SiUJl ^jA ijIaIiS' (jl Sj>**j ^31*^111 

lillaJl olj-iliJ «_jjSS/I ( j^>&a!Ij .L^~aI aJujJJ j >~I JliU — SiLJJ ^1 a£_^>JI 

— IaJI>-j AillaJlj — A3 Hill 0 Vj ^> » fr ^jJl ili oiUl ^jip 

AlSloj (_gt IajLipIj ttAdUaJlS v_Aj jjvj VjvJ V J jJ UJI {jAJ .OiloJl J Lgli C oj 

. IjLaaJ vjit jt v ji^t lgl*>- villi L«j vlgiS - j>- jt o^LdJI <Lj Uj v»^L»Jl 


VAjlaJl .JLioll jUjjlj ^ J~^Jl ^^jUl t ( J-5 ^A UJ^it US’ 

J-Aaj j^S ^lj V«IS^ kjjiali ijijis UKj .o jaIL JLaaj (_^t ill^A 

t(_J^>-Sllj AjWjIp AjIJb JLaj VviJDd ol j?w»J1j 14^3 !_ji?lX4Jl 

Jju tij^llj .o jaIL Jlaaa jS- {jAJ \£ j>-S|1j Ipjli VjOljJl Ail)yUl twJ^t ^»pt 

^jJiJl ^-w»»Jl l)t Jjl>JJ jJLoJl to^31 41*4 jV*L« 14 

.vij^Avll ^9 A^>-^j^**Jl A^-llil ^jA IJLAAJ ^Jl 

viLljJ As^Sjj / 8 ^*XAAl3|l>_} ^lp jXlt j 'y jJL> \j*jyij iillA jt jJLj 'y tJa^rJl f-j *.J 

villi (t^JJ • “^-4-AlU Aa1i?mJ 1 objl**. J l .iVj.L 1 * ^!) Aa*m>1j AAj^la illlA C,*.~ J 

t^l*i IAPjJI Ajil ^lll ^jA .Hj*P ^jA IJLaju JS\ O^L^JLl 41 a4 oI*a jLipI cJ^A ^a JI 
IjlaaI ji?t jjljj*11 jt jt jJiJl ^ja IjlamJ jist jt j_yVp AiAjJl ^ 
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La-Up 1-Aa»j jtS'i Jli) 4a jlal a 4jl ijb bJlP (JL5 j ol jj ^y> 

OL «* J ^ Zj£ji}\ sJLa 4pL-<2> l l-aJ ^J*3*A ^jA jiSl ^LaP-^ll (jjSsJ 

|J^3 1 , li- JJ .a »ll ^mA) p^ l p 4 JAaaI^J J>wP ^-aL-11 j ^aJI 

^ .Max Wertheimer ^-SIa j Christianvon Ehrenfels ,jJLiiy»J 

l4A--- a . i l f j^\j>m}\ I IAa jmAaII c4Jj J^>vJl JLacII (^iLaI^j^ 

, lg A toL^aJl 4^1 -U-aI 'll ^Acll JjA jjAA oLla 

.4^- 4j^A l^JiA 0 f< xil ^jA LgP’llU-Al f< xil A4A-P^1 oJLa 

t August Comte c-»j5 c_ p jl jii\ t^-U^yi ^JuJ u _-jJl ^jS/I ^Jue jj 

^l _pJl »JLa Norbert Elias ^-Uj o j~>jy ^UJSlI ^Uso-Ml jJLp 14 JI j^» t _ 5 U j 
l g ./iAn~ ( j5saj 'i/ -LLcJl ^ja 4aE»mJI oL jX — » J l Jl I ol»»lh./»o.) 

t r r . . 

oJLa 4>Jl aa lUjjS tdJLioJl)) _J alp *y jJtA LL yu illlA (jl jJLj ^ 4j J J 

' » . 

. 4^L-oJl al-Jl oLJ 1]La t'lljl . 4..— J^Jl I^jIa^J 4ajli ^j^Aa aI^maJI 

ilijj La-Up 4—Aj .IJLaaj jiSl (jl tt-LJl CjLJ O-ilijl L*iSj 

»Lj ^jSsAj ta-LJl oLJ l jA jS 14L^-i-> ^a 4jl ^J>\ji\ ^jA , o-LJI oLJ ^y> 4. L 
tO^LpLiJlj oli ^w33 La-Up JUbcJI (_£J.T.....A L-ibl ^l^ja (j^ • I-^A»J jiSl 

jaS|I 4 JI j-Uj tj*j ^jAj jiS"lj IjJlaj jisl f-L-Jl oLJ (_ 5 ^>-Sll 

Aj^UaJI Oj jlpLflJl_j t_H-*Ld ^a Jb^Jlj JUJaJI JLILla Oj£j La-Up Ijlaxj ^»UaJl 

.I^hJJ ^iSl pLj ohJ ^ja SJblj^A iljpi 
.otJI olJ ^jA 4 ja1x>bA ^1 4ll>-^La £j£aa (JLacII ^jA 4aJL- > oA OaL jLvA - UP 
toLjjzS3^/lj oLjja^uJlj 4 j^L*JI o^L«JlJ 4 m*L-»SM ^L-Jl obJ 

olJ ^JIj tO L-ft. a5^ ^Lp oIam*w>JI OkXA j 

tlAjjaJb 4 AajL^^)I j^pLaJI ^*>JI L *S ,jlSai)I ^Lpl «-Lj 

l!,U^ ^ ipl ^3 ^Lj LajLmpI 

pLj oU ^jaj ^xllj 4*ta<w^jiiJlj j53lj 4 ^^>uJl ULa < J^U Jij .Jxai)I 


jl jU .4! .nc'.a V iJjJLJl 4 h^»I jJb ^»sa J ) jtJLp (j (0) 

all ./l^'.fl 4^lj^ Ulx AitlzP JJ iS^y* aii^LajJ 4^)1 fl^k'Jl 
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Jij . <jj>lj>wa c^Lk^>*j »Lj ojIzJ 0^Svj jii cLaj^ju o»>l 

^«j»tZa JLi yJlj tla^L>- JjSCizJ In* ^A>Cj Ji ol£a j>- ^ja^^zJ Iviut 
^jA aaLz>mJI oby~w»Jl oJLa pLj oLjJ cq^> r.»/i2 Jii til ji\ 

I«1a 01 iisL—J yju L« jAj tLsiuu I A~»~Jlj ll~~a 4ls~..«.a IajLzpI i j£aJ jlaazJI 

^jA jA NJ i b t O l 

tiXSAllI ^jA t 1 * «» a l l 

oLa^JL* aJI 0 .'_*JyJl aJ.P (jiilJ La jAj cJldaCi] y-| i_0L>- -iilZA tllala 

iU-^/l UaJ tJais ^yzJjl a-Lj yzJ y> tJll<Jl ( J = ~» ^^JLp tv_~^<L>0J A~»j^Jl 
lAjUaca OaL^j^Za jLLvpSllj il^*ill ya <QjLa tZaL.a.*^ ^IjL^tZaxLi OjLii p-^JJ .jLLo»Vl_J 

V A l .I ^Jl U^Lj^Jl jl t ^C *^I^Jl ^jA ikLuJl t * yA ^I^il .L..J JJ JM»J| ^1 Ijn ■<■*! 

j^azI JaA3 L»Z^a l J. A .»...l l A*a^a pLjlwwa ^ £ * a- ^zZZj ^^*aj A. o .I a Za o«1a pLlJI 

oLa^ix^Jlj itlzJI oLjJ J> Oj£j .LaLaJ .1.5.»."ll IJLa yJb 0^ i_.jyll ^jA t_Aoli» 

A-alj^JI oLajJLtaJl 0 j£j t«L>eJl y .AiUtJlj aL^cJl y l_Jlij! y “ t^LJla 

^ ^ ^ ^ ? 

IS a-L-Jl oLJ uO J> j~*a cDNA LjJI ol~> j>- ^^Ip LL^L> ^JsIjl>- A-^laZa 

l.Ail Iftga i_~>yjl jZZxj lAlaLaaa aJh^laa . b^Lidl ^J^li vL’Jb’w La JU.L*>«z) (_£ j*/3t 4^a-Ai 

• AjUtJl o'i/Uaj'i/lj oLajJL>t*Jl J50 

OiJ JjJ l4.‘,„«.a oLjy jgl»~ ji AyJl J^p a.^.uil Ota (■ j^JI Jji ji 

, * ^ 

) _yLP LjZa JS" toUJflil ^a |jj>- j-i^)l t^Ala u__^<lj^Jl OjScJ JLi .oLajlita 

^^jLia Lj j£j LajLipL a-LvJlxJl aJi^iIjj Ia j~~A j lOjJ^ AaJlJ>^> ^1 jjl objjA?-i 

OaLa ^L^aJl_J aL^iS/l aJA ^ j a ij^L^I iJlZA tlLli jJ^La jLijl 

— aJL«AvA |»UalU i_aJU?j AaL oLj_^A^SMj t—^alj^Jl |» jj£ 'i/ .^LiLti}! ijlj^JI 

Olpi^ZM^aJl A^iljjJl oLj^>JI ^ Ajj>b»Jl oLajJjtaJl ■ > > «3 6i ^>-jA L^il 

Loli La^.»..m.aj ^jJLp tt — >aL>«Jl 1yl j>aaj i_.:^JI Jia aOIa^II 

. L^j^^li«j ^yJLJl ilybU a««..... I Li \—k>\]i >^Jl yu L^J 01 jLjlpL 
LaJLaxj LjLzpI Jb^-la 01 tJlAaCil ^jA Afc l z > &*jl ^lyS/l AajLia _Up 

toLalyj- jJLJ A«.,<j) Oja ywail ya a.La jLzpI ^,. T ? >a .(^ly - jJ^) aIzS* oJL>-j 

ya j~£v IAakJ ^s\ CAajJLJI L^jba vZallJD j ^'Jl i^LaJl ^IziLj ti_i^dJl L^«J^a9u JaAS 
oLalSOlj jya^aaJl ^j-a OjLoa 01 2y*M OiJi .ywJl ^la <_£yyi 0^^ 
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I-Aahj ^ISJ ^JwaJl IJLft (jl ol>*3 ^JLj vaIiS^ oJI>-j J53 Aj^£>mJ| A^>*Jl 

.v—>U»lJ j*y 1^ pbUl ojUU j a j,^i\ a> lJLfc_j i 

CjUsLj l_J f-Ljl oU ol>rll?./?.<y> -iSjcJl t—U j jJU AijliLa UJ £t^lJ <1)1 t—*>oj 

^y> jS I Oj£* Jp - l-X*«JI i«l«...>- d)i o»>L^^iJlj 

i—jl^>«JI |»-»-A ) Lx S -jyj »—iLSvS .^3 Aj^x^aJI ^JL) IJLa Oj£j vlJJi j^Pjj . 4^*-Sll 

j^l aL^-Io ‘.bjS' ^y> jlS^l j~*aj (_jJUl L>j LJLp Ooi'y^lxA aj!^ vaaIxtmJI 

?l j~*J jiS"tj JjJ?l ly_y Lo-j_j jl vl j~»J jiS"li jlS"l OllaLjjl jl iaLJI oLJ ^jA 
»_jL—^»<_j U jl aSj jlaj t—ol_j>»Jl o*1a Aii vO^ill 

OJ^JI 1.1a jL**jJ o^9 i(jL>- (_jl Lp IJLa oi ,ajIjl>,a«j -IajcJI vIaL ° 

. aLhIS oJL?-] v_a!jJ (jl tJjSlI jl_^lajl {y> a»jLa« vl™>- ^y> c ^>- 

AsiJ»oJl ji*U L»j (j^^ >_ tf . _ ..■ /? i ^J] 1.1 a Ja tvlJLli jb*jl l«nl*~.»»l 
aU»^l bJp v ( jAljJl cj a.—..JIj vvlU.11 a^JIaxUI ^ja L>dl (_j.oJl Ijl^J 

JjSJl ^3 oJLa JLAxUI vZaIj^—.. a AobS^ jlL A-jlij VA,.^S vlAblil ^Lp 

^J^AsI ,_^A 0.XA ^JpjAA .3jJL>- ^ A»^9 vUJi ^i-JJ I.Ia 'i/ ji .vijjX^Jl 

• <n> i>*ljJl o5yI ij S^l ajjIa« 

IjjL? .Ujb a~U «complexity jia*UI» j «order j~Jl» bJiS l jXi N 
AxJb ij j^J Ji vJUUJI i Js- t((_5ilxJI ^Ul) ^jj£j*/s\\ JujjiS ^jA 0j£~> 

<S>\jjj\j bjL>cjl Aj j>*-La A^sLalx oUjji ^jA 0 j&a \iH it——JjUlj ^llaXi'yi 

oJlA jLlpI 'y vLIIa j^pjj .UUj A<ylar.A A4 jjJaj aij>-jA llJ—^ A jj>* ^a Jbj j\S 

a1a....o (j^laj 1 ..A«j ' ^ -,^>« ■ £A jjplio aLj oLJ ^.iAi JaA3 L^J AjV v!»L«j oJLaax oj^IJI 
vl~>- vA->-jJj—Jl Aj^JI obllSUJ j^Nl JaaUI ^1W./a <>_i Jj>laX?-'yi ( J-Aai lilj ,|Ji>- 
VvUJJJ A.|JL>- o jtS (3_^Ai ^JpIaZi AAlx>bA ^1 jjl oloj^- ^jA IJl>* jJ^ll 

I.X>" ^ 1a"lj (j—t—»>L>- ^jA 0 j&j 

A-3oUSji ^ j j5bj J-Jl j>- 1 v—Jt>- j»j vlJL>- IJaaa ojj^-aIIj ) j-U 

. Uaxj l^AAJ JpLbj 6 

' . » t ‘ 

VvIUa Jb^ . f’^ c*a 'll jjA I^ d . i L^U oL>«3 j*£j\ JL a oJI £^jI ^1 
jl^ v^JL# vaj^JlJI oIa^i^mJU HaxUI ij^ L»jb 
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Jlia i j>*j> iJLto . IJjLaj Jitj Sts- Jl^Jal ya LiJj tLfejjJb id._5^Jl 

,|j>- Zljjb <t~aj SJU oplp (3 J*~~a aJL»jJI oJLa .l-l>- ialp aJpli ya Jb>-lj 

LoJUi 4e j~S 4 Aj**j 4 ( j~jC*Jl I'jJ-P 4j^S/l .L fa dl jLgjl J>u (1)1 y&ajj 
» „ „ 
c^JU 4 jJLip .ljb>- o jiS 4..h.-*j ^J^-l y* jj jjP l«A>- yti^r'.A JlOju 

Jai IpLa^ Jii ^JLJI IaXp 

.oP^-^aJl ^l ^jSlI jjP ya JbJL>- jJLuJ (jJt>- L^aj i^^pliJl b«5 ^ 

L^alj^xXvi! IjJb (JjblA ^3 pL~J| oLJ ya oJbJl>- 4£'JaJ>cA a]p\. .. Ljjl) 

opjsp*£ l_^t oy*j klUi y& Mjbj .^liJl j»*Jl pL*auJI ^ JbJL>- pUUN 
j-ajj bJ^j 4 -LojcJI ya oJbJL>- Ipljjf ^jJUxj la. ' -p 4 jJJJL) 4j>x-3j . L^Ju^-iJ JLju .Lt i cJl ya 
Jj Lfljl I jSj[*ii JLi jJL-Jl (1)1 'i/t 4 _~>ej^ .< » jJLaJI £l J^l Lojt jl y >.«««» 1 j 

. oJjJL>- ^1 y\ jj) JiAnllI ya ^1^1 

jj) f< xil 4ji bj> ^pJi oL^mm«JI ^Ip j^M o^]i( jj5L Lp) 

‘tAjJaJl 1 -LAjC.U Aijwjtj ^1 jjl llLjb t ( j«.^3./»»r*oll j^a jJLSDJ L*»j .^~5Jl ^x^jLJl 

j^aJ <L>Jl j*p AjyJall 4epbjl obarUa^a^j . JiLslJlj oLsdlj 4<L>Jl i-jbj-All 

SJUl ^lLaSlI J3j lil) j£S\ y P^>-j^Jl JLaaJI ya aj> J^5I JLju Jl>- 

d)jj Ojj ol fj0J*{ bpp .(_s j+ai\ 4~o^l 

N JL3 A**S”ab>JJ ^iLa^^ll (Jj_jJI .^1 ^>-jLS 1000 48,1a **jZa 4*£jya\ ojb^a 

ya laiLJt ji.jt II <aJL Ol-AP o jt& Ojj 17 

J3 4^>w 8_JL31 blP^4J>^J Oj^Jl (j^S 4j^ial«Jl IjLto bjlj I pi . Ojb^Jl »JLa 

jLa >_.«.,rtll ^ cbabaJ i_3Jj^P bJ yyA i jjj 0)}j .ah.iyA Jajti 4 I 3 U (l)jj (_$jl—J 

o jJuJI »JLa jJ^Uj ojl5^ sb>xJl jl ,y>- . jJLlp y> jlajI ya La ^11 SjjLLjl oJLa 

l^jjj jjjjJ 44jv«»*-iJl b ZS-ya^A (Jl>«JI jjk L*5^ 4 aL«j>sA j j£i l jl lbj^9ba 

.aSDL^P Jai3 ilsU ( _ 5 lp jlfep » y> js\ ya La ^1 Jl ( _ f l53l 

OljP y~> f JZ 4JLA*JI ya o jj&a oL>-jP aha <U>»Jl jh jj53l opLa j$hl 

l a . ' . n i .4».j..Jall A^vaboS/l y^\yii\ ( J ( J»l$UL ^ Jj'.T yaj tiLol5 ol j>tAJ 4jP ji 

oba jiuaA 4j 1 <C^«J ^ ^Jpjl jjp JUjcJI j^S 4A-3P ApxjLJI ^yjl j^Svj jl y&aJ 

sb^JI ^IjlaJI |t-llp A- w ylg pJL>tJ oLa^Lca j^l y iSUa Cw»J 4(_j^>-1 «jL*j .a^JLa) 
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ji UlP JA>XA lajp-pyo jl? IjJ L» J*il tj*J j^Dl 

• Sjz’ry* AjSl k~~aJL)I Uip yt>u* _jt ^1 p jlpLwj JXi L» j»J 

5jaUp ^A (_£jA-Sllj ll^j Lalj .oLaJI yb Ji-vJl <_$*LiJl 

jj* iatJail <caap- (jl ^ oLsJl vlJUi ^i-j .ib?3l ^Uuj AjJIaLa 

JiUaJlj 5 aUJ1 jLaau jL 1^,.,-aJ SL>Jl JaaUu j£> JiSjcJI yS **.j .<La<JI 

(Ojaj LgJ^a viUi Jju ( ^p a^aJI oUjI?J 1 < ia0^ ^ ^ a»ajj . <wpI>- oLJl SJ^Lwaj 

<*Jj jaJI oLji^aJI oJia (Jj-ajJJj .IjlaaJ jjal ^)| SaUl lw 


. UjJl Ollj^A- ^3 4jjAs>9 A«jljJ Olajln* iiJlpLwAJ lfr.,-A) SLaJI ^ fe‘* iJUaCjl y> 

JjL-Jl JUu Jl>- Jj ^.ala'.oJl Oj£j j»j ^ voLaJI ( JaA a-jL? ab^ ac» (JjIaiJ Lwjj 

»JLa 4 aL«j lol^AcJl ^JlP kLplwJ f< xll vZaLa^Jli'AJl jS'^aJ jlSla Jj> 

oL»_j 1 *aJI oJLa aa >-^7 l _jLp -XpL~j (_jJJ l ^Ja.»JJ oLl^ll a*a- toL«jl*AJl 
. A^aJI vIaLolS\li L^Jl?v- 1 u ^ OalJ*ill oJlA JjJIa- 4 .K~bj <U s^jiyi ^}| 

(wwsaJI Ij^La- ^ 5jj>waJI oaLa^JL aaJI iabLaI)! ..ia o II i^Jlill 


S-XA y> As^jJ ^«?t j^Ip (^jJl • AaIiaws AjjJLj O^Law> ^jB ji j^oJlj 

Ix»«Xa- ^JIaj ^iS3l 0jjJl OalAiUa./Po i .(_^jJLji ^»XaiJI t^.lalb tjA cejJLoJl 

j? jl jj U 53 i hj *ji iksai ^ aui j 0,005 _pj ja^i cj^ji j 

''J) UJl>- caLxJL53l J? d)^a ioLaj »jJLa ij>** oJl? ^j^aZs^a sL><Jl 

£ 

jJLJi |«JLu vlJJi j^pjj .AaLa^)l oJLa ^jIp » y c~~» y wail AaJlj \jm 


J&J V4j^jS/l 41331 Sjlajaaall AA4«X>fc4 

olijl^Jl SiLS 1 ^>4 ojLai .1^® ajUI ^9 40j 25 JlS L« 


^JlP A^cJl ji> ./?ll 4 aJL oJLa (J^d A^jJLJI 


.a3UjJI oJla ^ 0 jJa^Jl uV^jOI 

VUT tL^J UjJl ^\ J%49 ^laJl 4 j*j {j* {j* tj~^ 

^Jl ^UdLsill ^a# h* c^i ^ ck -<j>rj^ r 51 ^ 1 <y 

.4»....k.ll iyj ^y> Aa^j* *\}^\ ^jll AbLaP^IU Aap 1>J1 ( J-5wll jlLJl LjaJIacIwiI 

j~£- iJUiJl oLa^LbaJl »Lj oLJ i Ojj*j V tOL~>Jl 

.^yaUill JuLmiU IJlp- (JjJjil i_ajjjvJl ^ j~^{ A;jjw» ^S\ ij»S(lj 
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Ul.1 jmS la5ft aj jA c.-»«.»l AJUi\ 

^amiJLa j£* jmajcJJ <LjIj^JI U~;j • L r , ‘^ Lfe^dj jl ^1 

^ ^LMl [ jaa> u^s iJL^- ^j.». x . il aj^Jj>«JI LgJlJL a«>«JI ^ 

Oxw i villi ^i-jtj (_^l ^s v^jJl>- <ul jJ tAjjJLJl oU./..:>^JI jiL ^a! 

^a ^>-U J^Jio ISjUlJL ij-lJl l^a Lw toLI_j~p*Jl jA j ~£-U i^liaiJl oIa^IxaJI 

,«L>Jl Jj»-I jA ^U^Jl 

jjU <ut (_^l t4 ».t A La 0 jAlla tjL^Jl jA lU kjj yu> JjuC J~S\ Oj£j -A3 
dLxil JU»-JJ .^1 403 LaJI jS"jJ i , * • -jA A^ji 

S.jLJl tw-ipl Lai . 4 j J>*A 43 L>- jA It-...’ 4-J j3 4dL~A ^JlA ^b i^SjS ^IbA ^Lc- 1^3jJU 
o^LxJl c*1pI 44mmw4«JL3I 5p^ . Lj Ij.>«j 'll ^3 — LaI JLal c^j a**S I 

Si»jAxUl (J^ji j£v»jj • ( j»o .» * . l l <Jjj^jSlI jl-La f-\jj la ^3 ( j“'®-"'“Jl l _ 5 ® 

o«aa ^■ ■i» » >J cOjmjL^ i!i> ij U5 tdj^uJl l ^ Lwa ^ * J 4 mm*JL I^«»« d* 

^ c^li*joSflj lijJl lj*Aj jiS^lflj t^y>-JI aaj j^JI JU^^j .«L>Jl ^ JLoacJI 131>- 
»JLa ^3 j«^lll JIacJI ^ £l^ jS/I cJLaj .l^3l^>- ( C ]lA ^laL^ 

5jJl (_jAj ^jIaJI jA jaJCa iaUaJlj saLJI ju« 4jL*»*JI ^lb>xJ LgjSl j£l»Sll 
4 jL»a- (w~aLj U£a sL>iJl ijl ^-a>1 jjl jA . IajLo Jl ji j i 4aU*-aiJI 

^ (JajiJL Ji AjvijSlt «L>Jl JjJ C^l -Aid I jA LjjL> j i»»A 

LL^ A~j> ^ jA cIJLaj . <w~aLa oI^a ^Jl (_J^w>«JI -k-. -J ^Jl 

sLaJI oi /JL' ( _ 5 zllj i^-aUJI J^aiJl ^ objl ^1 iJ^ls*il ^p^jf J Gaia hypothesis 

oJLaj (3L.>toII Ls^jl v^iJacJ »Jb ‘jA ^L>Jjl oL3I Ojj 3? -Ai 4«^jSll 


j a 4*aLii]|^ *u^-^Jlj iAjSLJjaJI ^IjjSll oJLa o .a.*q I tO_^3l 

(J^3 (_j J.5JJ .». !■> >» JI ^«jIi]| j ~j*j 'll C4-JUJI 4jjli«Jl ^3 . »Ia 1J jA JLojcJI 

• oJL^J j ^y>-j I-AjI |vJ LbSl c'l/lj.,..>aT JajcJI C-s~L>- jjJl 4.x..tall 

ijlj—Jl Ija o| ^ aJ jjS3l '1 lAr. <*Jl£ l4jl>«Jl oJLa ^a (JI^>Jl_j 

jlaxJI jL^jl (_$i i4«a jJl LjL>- ^3 ^^UJI Lil i3jX IaJclp ajjk^ JS\ ^--.^ 

jjJl U-baJl L*A»j djbl lg.-di la*.* 'll ttAiai cJLii^SlI 1 -j jj*S Jp aS^^aj 
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j^sLiJl APjlll oJA .LgjLL&> ^3 ^Hpxj J3 AaLoJLlI J*Uaj 1 g ./Id’; 

ot (w~>«j tC*3 _pl JJj* £• t^-jJlj tA/jlj3*Jl ISJatoJJ 

^ijU Lsijl jA 0^Ul ^>jt> jl <_*>o ojLjuj . Ljj^Ij^/1 j) 

j»£I ~OjJjJa\\j 4~>- L/gs jl u»u -UL*Jl ^3 ^Liijl (_$lj •{J ’^_jJl oiLj 

?(Jl>- (_£l ^ylp 4 »Xj JIaaJI j^Js ti_43^i>Jl IJA ^a jl5la ^3 ^^3^dJl ^3 


>i<t*"TI JjUujlj aSLIaJ! CfLddJU 


i Jji*Jl (3li-jl ( j = a I Jj |» g. J l ;JJLoJl jUjJlj j^gJs gal 

j^S t Atj Jd>Jl J^d\ AgJ>-jJ LkJj . AjLgJI ^yS ojUjjlj A.. H .4 A-la j o^X3 (J^9~ Ojl 

{jA Oj£j i£jjla}\ a-Lgj laAS j . oLJI <J^)L>- A3 Us ^jSJu __UaZi JiLuJl ^y> f- jj ^1 (jliJI 

■» » ^ 

(J3JG ^jlJ y^A toL>Jl jj^is £-U>0 jl I— S*jj .SjLAJcJl ^Jl ^jA JbJ^oJl JJ^O ( V r Sv»^Jl 

A—A) l a . ' . n i lAiUaJI ^^3 ,_^3AJ Sj>"J ^ylj L/2/1 ^LdSxJ jd^jl .j*SU~a A3 Us 

.aJJI Jj)«<aall ^y3 L^S" j£U a~~JL t^ls jlsxj 


a!i3L>mJD A3 Us ^ylj As-b- Jllft vlJlS lil La AX v Js ^yll Sjju lJjl*Jl <jltJl 3 jSwj 


^y^aLjjJI jjljJl ^^4 A«J^3 ^ysjl j*?' -LjjJl £l^jt jAhi .#jl 

.^UJJl jjJcJl {jA ljj>- Jjjjjl sJjLJI Oj jliJl ^ AjI (^JOJ La jAj jljfljl 

A3 Us ^y)J tjLuJl ( J*w< (_ 5 ^ iJliJl M ..(gall ^^3 jLo (_^Jl Jl ^LcSxJ *il 

v^alA>-l Cnj i_>*jla.<g' jj LoJUs t Libels A^aj 3JL«J A«i> Us^A> ,_yAj 
0*1 a ^Is- vlU^ .ab^ mJI Cal^>b«Jl ^1| A—JL AmAi .Aw>-jl> 

. j^SUl A«i ^ j^Ju>«j L»a ^l^^L aJjJsw Ijut jj aL....II 

vlr° 1>° t>° 

cJ^^- ^|i>u ^ Ij>-SM C^LaiUaJl 

0^> tcJ j^Jl «Ua As-j ^ jS ji\ ‘CSL&j A3 Us (JsJL ^1 JUXaJ LgjVj .Jls- ^^-aSi ^ylj 

JLaJI ^JuJl ^ylc- LgJ JLakj (_^1 kiUJLi JLiaJj AsLgJi ^ aU^.....II ^Jl sJiA JJLsxIj 

J*^>«Jl A>-^Aj ^<S^*A>tJl (A^9«Ji j *p A.«^.lgll IjJixj jiS"Sll ^1 ^Vl 

Jl >-_y jt ^j£a jj (_$j!j>JI ( _s^ 7 ,, Ui'^ll jjljJl v_JUUi ^^3 ljL>- A-jy u^-S^l j£S\j 

Lgj! ^>I^-Sll sUa ^jf’ JlSsj .LglSbi ^Lc- aIisLs^JL LgJ aIUs l..».«.«i Jsas 

1 JJ 3 jvAj_J tjl j »i w LxiL j£S\j ^^»cJl J*jC j .U^>/aLj3 0^aJ...».<a aJL>- ^y3 
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(1)1 A^-aj oljld l^jjX? l^lSJtu ]aa*>Bj Ji 

jj^jjJLjJl Jj>Cj ^LaOil aJUp l$l>-ii Jills jlkj Lgjl LJU? 

l^j^jbll IjJ^j A^SL^aLp (J^SMj A^l^dl ^ySjail JjL*lJl O^S ^^JLpJ J~L* 

JillaJl oliti.xJ 4j>t-lj t>_LaJlj o'^UJlj a4«?-jIp*JI LgJjJLa y*> Oj&j (_^JJlj 


XJbu ^Sj jysl ji\ C-3^Jl ^ .4ob«j j al (_y4ii ^JUlj tlpliJI d5L>- 

oLLp d^l>- Asl^pl ya 4£am«JI OjI j>ti\ 4L-*I jj j$ ^r\t...\ jl)I jlSjcJI 

. ^ ... o .. tJ l jj a J-J^ll y> JiUall JiU^VL 

dlya Prigogine j~?yt»j> Ul ji ,JUll ^ U5 

jjjfr 4»..ls.'l j >Jl OjljJl f j& l-l>- «Ju*j 3LstJl ^1 j^i 

i^LLa a jJL-Jl ^^Ip ,ja!~*a J^JLj ^y> JillaJlj oiUl i_JL>*J dll a>o t4p*Jl 

.UjLaaJ jl ip aIosI^c^JJ ^ jl 

JillaJlj . ( JJL>xlJl L JJLkj I JLs Oj**» La £j»*>l La IklDS ( J^S ^jC" lias jj Lol jJ 
iaJa>Ji £^j ^^lpj jl ja^-a I ( _ j 1p JaiUw I#Lial^ pI Jj*J LgJjlul 

^a LgJ_jLiJ pj JillaJl J j>%^j ioLJ^mJI oAa .^1]...^ILlaj Ixa .i)^>« jJIj 
jl j^JLs^L 5jlL jjJ Jlj jXj IklJUJJ ,4 «PjJI ^3 43 Us 4«P^Jl aJIp AiU? 

3oJLa . 4 la.gr«.)! 4i;Jl ^ JOu La ^ L^pL*-il ^Sj (^il a-p jj 0 I 3 Jills) 
LJl ji .Ljloxj jl jaZ~* 1 ^jC' a>oLJ1 a^a^sxJI (LojjXjJ) i ja < j /> , 1 , > «i)I 

Ji^laJ! .A^sL>Jl Ljjlj>«J A £• tAiUaJl o>1a ^l*J»l f jfi’ lij>»P 

»JIa .o^L^udl ^ja ^j/i l>ex3L) A« : .hll »Ijl) apUs! Ljj1 {y* ^^aJisxxJJ ^11 


.AjjJl oLjl^Jl J 5 ( _jLp Lfljl jJLJl ^jJLp iaii ^aZ V oj^o^jl 0 LL 4 JI 

^i*Xj ( ^Ij t j ? Ia^os” ^ w a^»Jlj »aai a j ilj w j (^imSoUJ 

^Lstf JLaJj . 1«j_j jXjl ^LjI jtJJ L»J-j 2j>-j}\ jl«iL*Jl J^ls»- yA Jills 
L5 1999 ^ (iJUi Vaclav Smil J-*— ol^U ^xSUl iilkll 


jl ■ * 5jjj£JI I ^ IK ,).l >-^.1 :4j^ljxol1 AaUJI ^ 'j ~*-jj 11 aLJUI ( jA> Ail kiln 

(CitLill JAJAJ .tjSIjiJI JjjAJ Jllu >i-T JSLil ^yJI (jj^j 

pl«H A^uIajJI a»l jjlS AaajaaJI 6Jjti dlljJ^J <Ciljl i ri>I I j^lajjj 

ql-l "* cAxuljj ^Jl jJj pJ dllj j jll Im jl 4 ins>,ill jAoil {jA iJJUl£- ^UlljJI 


JjJiuX A J^Li. ^jA LxoJLc. %A 
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jjil i)l>- JS\ 5Jl>- lii>- j-ilJ VOjlJl J^>- iilkll ,_^3JUj lol-J 

jiSl . /a* ^Jl SaUl 4.1a .al j> JiUaJl oJLfe ja ^j^Lalal ^ villi Jij 

(I}! VvJllaJl Jy——*» t_£^ > ^®l ,> *'ll L^>»--y> t_^*ll vl4ljj^>»Jl ^jA jyl^ll ^ .IjUlu 
t3^Ai?| j»Jj v^«5Vl -Hell ^ja £l jjVl oJlfc jLgjl vlJJi j*Pjj -l^lls 4dUp^j laJis 
^jll o-UJlj .^ai 4-pjJ ji £jj 4l_A t _ 5 U Ulb j*JJ fJL a iji pj-j tJbXf y> iiUaJl oJLa 
v_—>*j .IJl>- j»Ip t-La jJt> jj glall %IS JDmzJI liUaJl ja iloia oL>5 ^Lalal 
J^il>- liUaJl «/g?7 jjjl-Jl 4ala-)l <OjLloJU L-—sxJ ejLlpl <u)| jla.Jl 

.JL&alll jj $1*1 4SHaa Sjjj-^ lAjLie-U S^LJl 
J-j-a ^^ip 4*Pj4 ^jll ^Lpt 4-PJJ ^ja Lib iiUaJl y- a ■.) lO^UI <J^1>- lfl49.AXi 

t _jLp (tiaaU^JLl ^plj t _jLpi 4-0—3 ob j»l*kl) UjlJ ^ iljpwoJl iiUaJl v JllaJl 
ijl . Lgla ^j/a\>tZj CjL>C1oJI ^9 4-iXaJl ISUaJl iJjLaa UJlLu jl jaZ~*\ 

• IftjjP ^ja jl^l 4-ip 4la9b*-«Jl jl J.4».xJl ^lljl ^J *,G 9 I jJSllL) !'»*■■■* 43 U 2 II £"1 Jjl -*»« ■ 
^lk. .^01 siUJl j~*u ^jIp 4iUaJl ojJLS ^jP * 11 |*^4 v4jjI j>ti 1 ISLolojil jJLp ^9 

4 al*J I 4 jjLLJI oJLa j^p iJjISjkj Jjt ^jl5j <_ 5 .ll I c<_*1x5^31 IJLa ^ 9 j .as^l JjsUaJb 

.SiUI cj^k" <Jj9JtS ,_jAj 4$U*J| olJ £*4 4 — 4 -S^ ^ la* .a jJSllL) < jA>j£> ^ Ij^^ll ^ijlll) 
volij jiJI jJJUoj . c-~—>«j 4iUaJl ^t-Xa 111 Ip UjLipI ^ ^a> ivlUi ( jp 'i/jbj 
,j9JUj ^Aj liUall oljju (JJ>* |»lj-o.ll vl-4>tJl l^lxlu vLdal |» goll {jA o J^L-_- 

.a^UJl 

^3 9^^j III I a^LaJl aJlft 4 dlkll oldiJG u-<l— >-j ^al—9 Jjh 

Oj—jloj vlkjJ vj** - JaJI ^ jxaiII jj^k jS3l jjJaxlli) 2001 ^ ^jl«JI 4jIx? 

(^)m ^a^31 (J*» 4»«4 (_jJJlj t®o J>ti\ SiUall cJ-ljva 4ill5 u ^j^-la 1 _ AjyCj villi ( Jjva1 

. 0 ^JL>ba 4 —!-aj a JZ3 4 l^Jl ^y> AXha 4-o 5 ' ^3JJu ^xil 4 JII 2 II 4-o5' ojLipU 

Lpj via 4-la j a jI3 Lgjjllj ( ^J| 4lUall 4 ( _ y A V^jlla V4J j-l—ll olllSOJ 4 ~~i1L 

ij j—• al>i 4 jjLia U vIjl—oJl vl—?- ^ja .l-o—>- jjj P iaj—4a v4pi—a 24 (JjA) 

0L0-—~ >«J| 4 >I ja tC-9j ^3 JL>-j Jidl ^ ^jj J^J ^-.all aJLft *_—»! >u 

o-j—J .^y»rg*.a J-flajJI ^1 jjl iljlaa ( j^o-oJl ^ja Jjvp^j IJLftj .CjI_^<voJ| vI>>L>vo 3 >u 

i_9^I jA jA 1.Q.....I V (_5 j>-Vl ^yLvP j-P 8 aj>vll 49lkll (Jjbta 49ll51* ^JLk-^a jXaa v-k>vJl 
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cpLjJJI pLIp ik*.l y dip y»j t«power density iSUJl iSlsS - ® ^OLLaJ 

idLS"® ^ Ua■/!a 2009 ^laJl ^3 f Jb 0_}-»~jLi OSl j . AjLS ^3 0_}~jLi LOdo 

»/I6g 11 ^A I A* 0 y S.*+v C^AjPull iSUaJl aSUS® ^P ^/Aj ^iSUaJl 

I^Sj_j*j j%j oL^U- J l £t*<plj JpLjjI ^j>"j jjJl dUi Am 0_}-»~jLi jLil 

.lgjL~p- |vj iSUaJl olSLSj Jjjji^Ji 0 j£S\ JU ej i_£JUl Ai » .lJD ^-jAp- 

(_J^>-Sil «_Si J>*i\j ijjlia y wail ^jJL jJLjl jAu Ad d-.-P~ C ( jjjb. l.oJl j^a O^J l*jjj 

^ . (,6) ^Jj yu JI 0_^]l ^ ^dSU ^ rr S'i iiIL> oUliS - ^p L>«ij As c^^SUl jLpLlJ 

/* 7 ^^jLa)I aAa jpu o^v-jLi ( jA>J c( 1 — 2) djApJl 
^Lp CPjaJI ^3yJ Ji .^j^ApOJ aal .,rtla ^Jlxjl oAA C^^aLJI y> jJ^Li A~aJL 

d.;i Itt.Al dJJa . Lp»-lpfcal iiliS - y> jiS"l jJl A^S A3LiS” ijl C(JljL»Jl 

jS I £ujl iS Up iSliS - O^i cLp-LpcaI Lg-pApxI~»J ^Jl iSUaJl y> jr^i iSUp ^...t-H 
jSSl aLptJI CjISLS JLaJ c^lp ( JSwj . ( j-^JLlb ijjULa IAp- j k^ A £m«Jl OS 1 . 
jJ y jn./al\ aaJL A^pJl j»JiJl aJU 01 c^^<pI jJl y>j . a«p«JI jJ> abl«Jl oliLS y* 

. SLpJI i»JbC«Jl UjSUaj y> ^dSL iSUp oliLS* 


oLL-p- UjL^I 01 ^Lp*j ccJjAp*JI Iaa ^y dlApbU A~>- jjp-t Or 4 

^LJl y> jd^ll ^jiaj jS .ol^PtoJJ iSlkJl iSU^a IJLj bpb _<18)^1^| 0^~aLd 

iSUaJl iSliS - OJ15U cIjl^a ^3 jJl 01 jJ .Ua^wj o>>L)u«j>o ol^> mJ| 01 

dlls jvP’JJ .1^3 iji jiJl ^ iSUaJl O IS US' ( JS^ ia~»yj» iipl_ 0 ^>t-a AjN 

Oi Ai. j i > - ^jJl iSLv^VU . jJwpI (JjcaHj Lj yztjtj') 0^-*~ald (_JjJ ol jPmJI iS Up is US' 
jJSi iSUaJl iSUS - 0U cjLjJlj jlijl ^y 0 j&j \Zjyz*A ^3 SaLJI y* a j~S 4^aS 
US dlPtil P^.mJ .aU^ 31 \ ^ 3 ^w2>b A o i US i aJ I oaUJl aJLP ^JlLaj La l^bl 

^1 JpjtlU Jj >-y io.Ux«Jl AbloJl eOlS IS1 La «_3 yu ^ LJ^S CldJlUl JuAill ^3 AP-jdi 

cIajS^a ^^P-Sfu < at] UJLa Lj yy* 01 Jtiinj cdJJa ^51 iSLv^^/L .'i/ 

^jIp L> A i m si La 01S cjp-aII *JL Ijlamj j jZ L^l n I cidL^ll a*JL S^L> y> 0^^-b 


Ip^>- jS LaAj ciSUp ijl d~i 'y plaj~Jl ^>yiii\j cjLjJlj cjLiJl O^j .(JL^ 

^4 ywpl CjJj y» CjJbo La ykj cl^i iSUaJl iSLS yn ( Jlij Lgj^s ca y ^JI il'S -a 
AmAJL OjmjLJa (_^jJ i*j y C^iljjl t y .a..»^'.1L aSUsII isLS* 

. la. »yA ^ !* ■■■■' a-»* I 


56 



(il)3^ l^s**—* oilpl j»j) LajjJaT t ^S\ iilkJl oliltS* ( jua»;.'(1 — 2) 


/Jslj 4 " 10) <J»m ia>4_^la 

(io’iO^^Ji^i 

^LaLoJl 40Jl 

- ( £* 

- . 

- 

0,5 

12 


2 

10 

(^w^wmJI) j^J^bJl 

75 

5 


900 

3 

Ja^p^oJl) oULJl 



(l 5jr^' 

20000 

2 -10 


150000 

3_ 10 

4tSuk>) ^Ip%a\/I 

500000 


(fciJb- AiLfij) ^«OmJ| 


O^s*-^Jl Ia^I ja~*a 1 ^Lp ^^a»UI iiUaJl toLadJG <JL [ftlj 

^^>*JI aj^Ia iSj >%j i^j>mi :Lj^J 40 JI V 

^jC- <jLp 5j^>mJI ioJl oJla o ja oli o^1 iilkJl olisJGj . 4 JbV_^Jl IfpjiL 

V La.'—J t Jj jJs 03_J >1X4 Oj^J? Lj 40 ot J-* ^ . ijj~**jl-i oLL-s- 

jO lOlj>«-*Jl joLal 3 j>*AJ .j~/Cj JlS IJlA ^SvJ . jJl ^^9 jl43 Us 4jl LJL>- 

^J~> jl £3jpA f-ljLUl tJLto .Ol J>^* Jl 4»S^>*Jl 43 LLU Jul jj 

.<jVI £j* 40» oljULi 5 ^)J 2 La Lj j>^> 

I jWcJtilj jLiJl t_~>w vUJi ^ Uj jJu ill^A Ol jt^t Jl Udjfj 

j^S\J Ujj iJLaJI ^JUl) 4~oJLi l jJlIS £4j .olj>wJl ( J~SLjLj JL*J 43lls jUaj La jAj 
J^a l i 1*4 ^^>»JI £j>u 4j jLL> jJwaJl 4*JL Lgjl oJLa 4iUaJl oLuJJ 

.Lj j 9«4 0j3 isli^J ^jljSlI <L>-jjJl jjJlSj <_jI—> d ijl^voJl ( j3 oi>-l 


^ lallaj ( j~Jj l^a;_a \jji*A L»Uaj 0_^~jLJj (_£-U olj>«-*Jl 43 lls isliS" i- aoT 

Oj~~jLi (_jjJ 4iUaJl oliltS* J S ill>- siiJL'j .jjaJu jl iIL>- 
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SSUaJl olosJG > _* Ji 'y t(_£y*-l ojLou . L ] ^~aLlp3 » jA 7..~< 5il>- ^]aj 1 *•■»« Lgpl — 

ta~3jJJ oLL->JJ 0^—«jL>i Jj-L?- Ijji ^ iV.ll oJlA jj-frlai 

oJLa ( j*^hJ V ^Jl ^y .t_ S^lo_^Li oy AaltS* ^y o^M Jb£ Upi 

0 jJLdJl JA 3aJb 4 jL3j 4>UjJLJ 4jL~P- |VJ UdJj .4jLft^>cd | y tjj jXA i^SjS Jpt*j 
,y>jS M ^ia— J-*aJ ^1 JtJl A^UaJl 4*aS ji J hjCj 

^jA 4aJ? ^)j AdLv^^j/U ^j^>Jl O^UJl (JjJ ^l<A>iX^l pJJ L»J*u COJL>t^ 

u <ui JiUij l» y> IJLa t jj— jLJ ULjj .4-15 a}c£S ^k-A 30 ^1 J^aj 
43 Lip opIu^L y c dl ^yjjSlI LiL o -g- oaJyi^Jl 4*../3^S/i AaUaJl 

. 4jL—P- ^y 4w? jSlI 4 jjI ydl JSLiaJl 0^~>Li ^jJb V JA ^Ld-J^fl 

4*J coljLJJ oUaJl 43li5 Ja—y« ^ t jj—jLi JjJL>- y ijliil iSLkJl l&\!£ 

43IDJ oUl ^-PtU 4——Jlj 4&—djl twP L...P - LqJ—j 14-PcJl 0jUl J5 - At ■ 4 ip. *i yLa 

Ja—>yp> i >L-p>*j «Ju> dSUail 43li5 ^J yll |vJ .oL-j^I ^.<->>- 4Va .^1 i^ap^:—«JI 

U5 _jJl ^y tjjii •(*-~4>- ojj ( J^LJ ^LxiaJI (JjLiJ 

4..,ia9 dJUi ^jiajj 09)|»j 10 JdL*j 4 jjUaJ| CpLIj-pJU 43lkil Cp 131^5 j-»c£ ^ 

c43lip oLaltS* jS i j g ( yJl 4 jjUaJI oUIj>?JI »JLa cJl^ 1^1 L> 

^jjL> iaLdiil) 4 p^JLJ1 oU^Ih^JI oi )JUt> a . Ll ft t j ^1 IajLipI 

y>o la **jZA j OpIjLJL* 6 ^)| L*J ^}L>- 43Lip ^LLpw^I ^jJLp 

J!)U «Uail ULpi Jkii V W^UJI .JL» ^ . <20> (jLilpSlj 0yJUl) 50 

.jjiil 3j>^il y 4 j c^lOa v^pJl>* jij .ajjJLJI 


. iiUp^/1 JS’LuJl jjAxi <S j-iJl ^ijliU o^~iL>i Lg<».^3 l yJl 4iUail opUL^ ^jiaJ 
ja 4 j1 J\ t Lucas Reijnders ^[Sji ^juJ j^Jl 4iJI jJLp jLii aij 

4>JLp 43 Li? opUL^ ^yij I j La> j ai tjLLl ^ g jLlpw^I ^J«,<aa) i^yladil ^JLJI01 


l ja ^ Qij>tj 4 bL a 43 Up oUia; ^a IjJuLj a§ ^ ^L«J.Ia>- 


taAnill ja jaJJ pjj Lo. ' -o tyl^«JI Ji# caLcJl ja 4j ij?^ LaI^pI jl?- 


j^i\i ^ g .-<?.»! ^JLp IjLpLp- t^Uiail lLS” tjbJl .opLLpJI 


t _yJl oliail oL«^ j^s tOUajj .4«^iyLtJl cpUI■) jTitit^. jLJl Owolij 
3a *a jpA ja 1 jTo.y ^y j-S^i ^-japxpJl ( j i Jl43aM>l^> ^ap^LwtJ 
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^1 ^pJbj . <2l> ( 2 r= SoyiSll j*Jl e^jJ 1997 ^ iSLkJl t>X& 

Ul ^^3 LgJl (Jj-^p^JI ^IJLiJl jJLJl SiUaJl CplaUS* 44l>*-sa (_£J4 (J 

i_-Pj jJ .^>lj iJUaS itjJajl ^ jLJl 1 ki-p- jjS’laSlI L5®-> 

ijl^J U5 tJLi«dU l^Lia UjL^Ij iaUaJl ialiS - ^ *^1 

AjpU«^ll oUq.^JI ^j4 IJIAaj ^~JLs^S/l ^j-Jl^LoSll ^a.Ip* 4 jLxpl ^jSC»^»Jl ^j4 

4—jJb ^4 jS> IJLa jJLpj . 41j_LptJ| 

^ * 

^9 jJL-JI ^U.-il jj *J| ASUaJl <w~LpI 'i/ ^Jl 03^Jl ^ 

aJLp (jJllaj t_9j*4 La j~aJSj pLj Jjj-I {jA Uwl k^pPjSll (3j>- jl j»J&3L«p-I JpLjpiJI 

vlJJi i y^jii>j . jJlJI 4pOj (_j-Ul (_5aLJl jlSaiJI JS" ^oJl aJL*jJI jjId 

oJLa a-Xpl—■ ll. 1 J 5 L 4 JJ o>U^L»Jlj ol^j^s^Jlj t^5^Lw<Jlj to> \j>% 

yj I tJLS'tdl J <da ; »Mjl a«»..L!I 4iJl ^.4 ( J5' taL-iSlI 

^yt~pZjj . -licJl £l ^»l ^•jA lJj>- l^>ol iL^bi 0>UIj-PnJI jj4 jJ^ll Jj 

(JjjJl ^j4 jJLj villi jV-P'JJ - ( j4JHaJ| 3jJ—»J Oj-iO«Jl ol^J< |ju>- 45J^Juj! aIIaS/I 
, j!^\ t ^jA iAmI t 0 oJIA J^la t ^ mJI 1 


*y al~J*t lillA . j^dddjj j^yll yt. J l 4>vXjl (_^JUl JLttjcJl «*4> 

^IXpxj f-L.il j>~\ iwoU>- ^jA illlA LOj t4x9 I LgjjjUpjJ ^>Ljil) 43U? (^3 JIj ^y)l 

Uj ^s^yJLJl JLicJlB 4l^w c$3Jl nJjS/l ^»l)l .4iUaJD ^Jull iJLto ^}l 


-LicJl ^jA 1 *Xa jJLJl ^A/ai .( 3 jUlj jJiU f-L-il vlJJi ^^9 

tLdiSfl (JLiLcJI j4 ^ylliJl .(_5^>-' i yi OolUl^j4 Ijb- 4 • • ■ ^j L»^ 

l.^.~«o ■«■» (4 x 3^I«J| l^ alUa^J j»LJjU o joZ^a 4m^-jI>- 43Up jal.^34 ^1 ^IXpxJ ^ylil 

4aUaj Jam ^^xJl oU^L«Jl ^jJl IJLa ^ 43 QaJL ajj^Jl ^SJa*> 1 Juocdli) 

{jA frl~> 1 jail Ja43 jjz Jl t,_yI9jX4 3jJL>- ^3 3jljJlj aLaJIj 

4Pjj jj4 lJUji l.«1,‘,»- jJLJl Jxj t4?-jJl l-X^ ^>aj •^ 5 T"J^ 3 “ 43 Up j3l ./in i ( J-»ju JLlxlJl 


.OJj**jl j^SUl 

jj£j Js\ 43 Up ollliS - HUaJL 3jj-»Jl \~£ j^Jl jlLcJI ^Ijjl ^ jJ&l I 
50 j>«j) 4>j-iJl oUca^pmJI jl /JpIj 15 j>«j) 4pjJlJI ^lp*4*ill 43 Up olaUS* 

2000 43 Up olIU^ ^y)l 4 JL 4 JI ol^j?b«Jl 3*’‘ a ~* ujj-ol-i L«Sj ./JpIj 
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aSUJI olifcS, . <23> (117 ol iJ^U) 80000 j (747 gjj,) gS/i>lj 

ya lJt>- jJtSUJ Lflji ijQj ajLjJI oljSliaJL) 44 -p J AAi C.—.-J II-—j 4-JLaJ| 
0~ij^ 0t CjJIp-j ^3 lIjIiL-pxJI ( j^s Jliil jl»«Jk lo.'.o .iJj^uJl 

JAJ-Lj <.^S /Jslj 180 43 IU 43 j$]a 7 4jw>I ji«Jl 4J1 j^53I Lx~xSs» jl 

4 JI 4 JI olS^JI jt ciJUL Nj Sj-Ip ^iSl L^-Ux/jI JLp 

^Ijjl 4,.»w N L» ^9 .jJLJl ^IpxpI IAahj ^iSl LajUxpI 4-jL^^JI ( j— 
(J^n^jJI 4sllaJl sJla jaJI Jidl ^1 jjl N tbliL" lIjJ iicJl 

4Slk)l ja S^jjS oL*5 ^iJpc-dN tdJUi NjUj .LjJli ^ Jio J} 

4J—*d 4 s?j2 Jl J J*0 jJI jl e-\ j^Jl ^ 4.Lflj nL-il dJbjpxj { Jla t4.'.x.o dbSl 

.4-3 (jjjJl dl-pdll ^3 ^Ualll 

^Jb-lpXj J. L j (Lj 3 I .A—P .AAA—J| jM^Jl ppj 

4-ip ^jliaj Id ^*Xj3j J-Ux'JI IjL^JJ t( JjSll 4jf*jjJl ^y> i>j\A*S 4jLt^Jl 4-3 L»J N^lp 

Jl 4-JjI aJaJ# Murray Gell-Mann jU-J-p- < j\jja J^SM pLj-aJI jJIp 
klLJJJ 4-U) jj—jUij / 253 ldL*J lipj-i l^dl 4-X-JaJl ^jJLuJl ^3 U jAj tfl JlpxdJl 

: JL US’ yS\ £U .IjJ- 

jAiJl 4jj $^-0 Jj^l) jjJ^^JI (jt^) jjJ^^JI ^Lujd 

a 5J «jl 2 u ,ULU3 ^jUaJi j^Uili (anthropocentrism 

Jjj Lo£ m jj^II J^-alilll ( j^ju ^ v ^l l'w\L*. 

iflUaJl ijjjSJI ^lJ1 iLjLLui^ Jflluifl 

jl <4i4^ JUi^iCi |U tUlljJ Lujj .^j^AllI fklull Ja <L%ljJI 4oiSJ) 

jl jj-qj .4iLUI dift 4ai&l£ jl jl ( ^iujILq Lalu AillaJI 

jjtiJJ 4^1il2dtj (Jla * JA jj-Q ^jjolt 

,>aJI Ijjfii ^jj%**n*i*d SpIK ^J| «42UaJI wUJ j-wva] 

J.l-fc a J[^Ja (£j <SUa J-vJnl iu tullj <jbU^JJ 

■4jojJL L^Afl^lfcj 4jl» ljLaIc.1 tbjJp o^- Ij-iaJj jl dJjli 

{J^*3 J? CjLq^ILx&JI (Jjj Lo jjjlL <SUaJ1 pi .d.1 6»Ui^ 4 JjaIIj 

<SUaJI Ja J *J11a 1I Jaut jjfr - d .‘l^* t4luu 4 a^xq 
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jl -d »a «a-wll S^-J| 4iUaJI iiAi l<AA LiAjj ij^^ll ^(lo Ja££ 4 jj5N 
£|jj^U gMiftj Lftjgfr ^yo jj£l ^AjJalaJI alj^.1 Q^*' (j-o ^SUaJl aU&uin 

lialxll UjI jJjiu ^j&3 lugJ djjiiliLj .^'dl a jj£Sll 

(Jix JLuu fll (a)*ULXJD J^Aj IftJjj jj^i dI**K a ^mljj 4 jJIjJI 

.aibuJI jjjjuJ Sj^JI Ifllfllln Cilflfl4 ^jaAaJI CiLajJalaJl ^j^Luu 

ji £liaJ CiU^JuaJI J^Lx j6>\V> 1 juJI dfllU.il dSlUvJI dj^j'.ll 

Kfifl ^juuJj .^.UiThftj Lua^>^ jjSI J&.nu Ij jUlc.1 1 () » in\ 

>ia.xj ojfcinirtl ^JL ^1 ^JL j 2 <t±Uj Jjjuui dalUI1 

Jialui ^laUJI (jl ^jju jaU^II 6JjJ.«u 4iUaJI .*.t5a-i*j .La 4jjlsao 

itwiMni I Am Jao^aJ) £* JjLajJ) IjA t-jjJAg La *U£ jl La JjL*j «ld£ 

"t _ i 

£yj^i O • • ^^ La £>a JjlaoJI <j-a ^o^laXaJI 4-xJL --.laa *"H 

fuljJI ^U-tlIJIj ..^K^-l)! d US» ^a^laXflJI «^1 — l.’i-^l «i IjXu^a 4 aJa-o 

* . 

4jnil iiLlilaD jl (jJjjia J^Jj Ci^Jlxaj £<uj ^1 Cito^kUli 4 jjlaIa> 

«4jiii^ Jjuaa^ i^Lumi ^ 6jLju .4j|^fiJ j) CjLdJ 4 jIa«i jJJ JL^aJ) 

^j-a 3jgj£ (^Luu^ll 4&Ijj^ (jA j! AjajiKlI CjIjJ^ i ^j-a jgj£Jt ( jfd (jA 

.«< 26) SjiU}| 4 ^uJA ^gi/iS ^uaj tf)m 

J j>- jjJG Oj~«jLJj ^9 ojjl ^Ji oULJl ijl *juA>%i qa U ^S'Jb dJi 

jUAJi jl j^gls {jB- Q>.«.Jj t a y£ ~~ A 43 U? oliisAJ ^1 L1....J ajiz...ftJl old I 

.Aid I <w?l>> ^Ijjl 

j^LaJ iijjiaS c-A> (Jj j ££ili |>lijSfl eAA Oj—jLi |>A>hUxl i4jjli«Jl oAto ^3 
idjjjdl 4.«.a..fT 4.y33 ^) J-abdl ^3 4Xdj|_p9 vJlJl5^ tiJUU . JUjdJ <LaJlX>».<JI oL^U^aJl 
L/jjl ^U^sXwiI c4mjL i ~.11 j .ga«cdU 4aiz>»aJl ^^3 jJI 

oLy»« j^lc- alasU^Jl jl ^Jj (J jl) 5 jjj j«a)I 43 U 9 JD IajLipL ^lijSfl aJlA 

14 JLJI Jj^Adjl ^J .i^I^JI |JlA> ^3 ajjS^Sfl ijLiJl aJlA ^l«jl . JlSjCdU 4'..».a 
«X^IjJI ejLlpL iSUaJl 43l^ ^jgfla |>JL , > «X«<»t ^Xil ^Jl ^y> 0 

ajLipL Jaa3 44lg>bU«>l jtJ^j k_3 j-**j ..la v JJ 4ajb^b«Jl 

.2 jtf jJI (_^3 »jl Jift.--. xlj Aid I jj^iaJ 4 jjJ j^dJI iSUaJJ 
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tjU* 


Oj£j Jadd JJLaJl j jla> ajt 41 —'L^wJ 0j2 4(J^»*jLi » 4 JLjl US' 

AsUaJI olSiJJj e-UJl obJ OjSsJ ji 4 t)jSfl ^LuJl ^9 UlAj . A~wUa ijj^laJl 

N J?jA«aJlj 0jlj»Jl OU-ji jjia 0 jiS <OjL><A J 9Jjjt isUi»l 4AA-La 


jL^Jl .A~wL« jS- i jjjiaJl jjSo UJllP 4sjwJJ jjo ji 4JicJl j^iaj jt ^SUj 

a*JL C>b, a\ JS AiUaJl oIjjwi 0 L>JJP ji AiUaJl oliiJL aL—I jj ole- JjLcJl 


4(Jli«Jl ^J —w .Jji*Jl { j £>\>%Jl £^Jl tJUgJ A—jJL aaJL jt 

Oj£i o j\j>- oU-_p ^ 4jUj>- jji ^o Lfr-aJ Jl>«J Ub* «l>- a-^-jJj-j obSl5 jl ji 

i ■ . 

C«i5 JLfl 4Aj^ia 4jf _p 40 (3 ji Jl Aj_y^ oU-ji 10 C~»«J Ul jlj.<J...«ili 
oi o^l^>Jl 4>jJ a Uaa blllj i]U ji 

Lajl ^S3j A->Jl ^La-S/I j£J A—-JL Jais ^pJolillaJl ojlA Jia JL >-jjj .<U31 

SiLJI | »1 o j JS 4 ojLaj ImSI 4jj»^all CmmJL 

ojLi^/Lj .ij>-j^\ ^ j *X~Zj J$laj ji ^yt l$J JjSUj A^aa 

• ij~a i. IU ^yle- (J.L^ii 4g-* *Lj^«^w^jL>iji (JULi a.^a* 


ojJw» obi l$jj J jj*j 4 ( j-S’jLjJj>- UaS ^ylp jjjiLxJI jjr A—jJLj 

<jSL |»Jj . AjjJlj i—O ^ Ua j jlS i4—>■ Aale- ^ C....J ^i t_4jiaJ C-J15 Ljji 

^ cJjLa- 40 jaU-»j a*jL»- cJlS - ^jJI 4 ( j-S’jLjJ js~j .o—il ^ 4<jDi ^ 40 Jill 
AwllaJl ^ o. L . /ml l jl .^JaoJl aJjUo ^JLc- oJL^sp oLulL 4 jIjlJ| 

4lj>- oijL |t^s9iJl a L — jla A—illajl ^ji o,L.,rtiall jlj 4Aj_pwJl AxJL j^ill 
< — j '^ > rjj .«xpLa«JI c«jj> JjJjlp .a— a— ab«JI a— ilLJl ^ 

J*i*Jl jlS - Uj 4^j^Jl jjA jiS’t bJ jlS - Jawjl*Jlj 4lJL>- Uwli jlS - j-S^ill JinAoJl ji 
U L^* > «i < J j*Jj 441—Jl Aw-Jl OiU ailJi j_ji Oj^lwlj .LaLaJ Lw^U ji^tfSfl 

. (27> ( _ r 5jJLjJJ>- OjjA 4jJJjJ A>t-ljj . oij 
4 a.... / ?UJI oljjLw j«IL*Jl . # ) j««JjJLjJ_^>- LxwB ^rll a^»» ^jl>«XwI ^ja Jji c..^J 

jj^J 3 jjA >X>«a ^Jl Oj^laJl 0 jlw^U ^lla./j^.ll 1 JUb |»ljL > «Xwl ^ f-UJjJl jA<u 1 JL* 

i*La Oj^a Jd 4A » .. lal l aLU A—jJL ,*XaaJ| jaa AaJ bU Jl ^1^aSfl ^J*^J jljJwlj 
j~*Jl jjAj .oJa aj* 4l>»« I tflj ) j««JjJjjJ^>- 
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M Ula JL>-i J;t |»Ji jJ ^ 4j^ tdDi £> caJLaJlU 

. (28) ^l J5J i—JL jjis* 
jJ LaLw <Lw>ljJo Oj£j jt *—ij jJail ^jip o\ 4 5jft>- ^yJj fjLd 

j j^Jal <L~jJli twJUJl ^ Lfr...aJ j jSi N tJjjJail oJle> ji isjjta . JJLoJl 

t ^31 »LjJ oU 4^3 L» a J1 ! ^ 1 p • ll I 

£*>• ^ ^jS/l aJULaJI JJlijJI Ja2i J>-o U . r .. > Jl j A.-s A jjqJ a 

•X>- ^yj| sJll/Li C~A5 J?j^JtJl sJlA <jt jjl l jA .^yJLJl ^J./?all 

t j^jJjjJ J>- i ■ *. 1 -A» i4jt>-^jl oljLJLa |J^>- 4 jU i^JUa qri"JJ • 

^ L^ji cjJwaJl iiJlj o U .~... > Jl sJl^J jJl 

l jA IJj»- il 4*iili* ^sj c<_jL^JI IJLa . 4j^w.JI oblSCJl oI^>mJI 

, f u»Mii«uii.Mi 

JL3 JjLoJI ^jA ^jJlp IXjli JuJjo l j*Sjiujiji? ol.llaTa J>-jJ 'il 

l jA .,(7~~ ciCmaa ojijA- ol>-ji (3y jl c~>u c^Al« 


0jSi ,£L»j Ualxkj cUil5 *1lai».^ 0 jJ»L«J1 LjU»-Li>-l 

^jA 5JjIa oU 5 .|JL>- 4jiJil>iA 'jSjLjiyr oLUai® 

ol j£}\ sJlA {jS- Jl]j^ iOaU^JJ 4 >*~jj •} jl» Jl>- frU ai 4j j3 ^P- ^aJuJl 

LgJLa^-lA ^ j^l ^y* L^JipI ^ ;5JjL^JI 

^5J (£ja ^1 J j^i tAjJjJI ^Lojj'i/I iJlA^utS’ 4.Li^>tj 

«aIp| |JL>- >..».,<all {jAj 4I-A ( _j!p aSUs 1 la’.T b>l o (IJLaaj jiS”! JULij) 

^L »jlsVI ol U ®>Ja 4^>iaJI ( j~S jbjiijs* 1 ^l i»j 

l3j Jff tJS OjLauI ;jLa!>-U . <29) frlij^S3l JlJjXJ i«j^^laS - JLaj L5U^ 

LJjJlj ULmJI AjJl>JI sJlA 4^»..lall |>^]LmJI O j*aJ .4~j>a oliUaXi ( j^jJb jJ^>- 

. 4jA>«J| J?j^JtJl 


, ^ j*«S3l ^mmII oljj> / 

ijj Jlo 'j * - ^»~~ . ioL»J <UpL«I>'l 44.^8) (jl jjJLP ^-A .I pLwJ 

cL$JUjC«*I (3,3^ fjA oIjaSMj t^^Jl aj.aLJI ^-S’jLjJ j^r 

1 ^ JlpI yu 4^pL«j^*'y l ^^jLjJja- JIXb JJIaj U io 
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L l , ■ frUap' ^ r-j - 4^■* ! 1 f? yXJ , (—' 1 *XP l J}jlj l 

^Ip Ajasl>wJI <u^aJ 03^i! oUfJ Lo* ijf-LaSo p-SsO^slii® 

jjJmij jj ^<jl .ApI ji jLiJ ^ OjLIa* jjJJl ^Ja j . dUi ^ ^xlya.iJI ^S'jLlJI 
,d)L° I ^jp (JjbjJlj x>UuJ! ^*-pj 5p j*~-> (_j5| <Jj-v^ jJl) Silp tilli 

5^LfUJ^>- i §^ Ia^LxpL* 4^pL«Ji>- % y i *Ap!^jjtj! _. |S jy^Ju v; 3 I^J! 

.-Ii*x3l ^ e3Jb*&® f !_jj! ^P 4 ]ssL>mJlJ jAJi 



ojjL>J If)! jJI ,j-«.»_^»w (i ji (j-« JaiL-T :(1—2) J&jJI 

.<Lol>Jl 43 Us* jjp ^jUl ^Lsdxil 4?Oo IftJjLoJ jl>i3 0>Jb»w»» 4Pj^«jJ .ljSOj.b*- 


.(o 


4 c w* ■ 




jil»l .tf'j jlj ulSCJ! (>» Jj9 JM ! (Jl ^jLjJj^- 

oj^IJ ^!ua apLw^j o^J . ^^wS^JLjJ o*l1 iii* ^1 p 

. **sf ..-J?*‘j !^>- So>- DISC® 9<x>.*' Lo jS' ^ku-^ o! l> * m® ^p cJ!jj-*** ^p 
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0 

U-5^ j£i a«>- jliJI A 9 I 9 JI (_j!p ^Jt>Jl c^JjutJL tl^L>J 
L fc l p j^Jaj U-S^Aj>- jliJl A 9 I 9 JI (jt ,_5* (Jlj-«JI I«La jjp ? e r l i.>Jl <Uj.i9 

a j.i/ 39 oUL»wa ^«p <=■! - Aall ^jJLjjd^ Ojjl? ^9 A&^>JU oli>t>l 
SL>Jl |«J& «j^ .jl«l^uVI 0 JuJ-i ( j^jJLjJ js*- ol J-b»Oi (_£ ajL«XJ 

j»Jj Oj-^j . Ljj _^^ll a oL«^ (j^ Ulj isllajl ^y> ij~£ oL«5 

<j j£j ^-Jl aL«JLp i jL> ajI Ua (Jja!I .aJUI (Jj./id'l ^9 J—aaxHj i«iJUi 

^ylp A3j^*-*J| AaL» > «.«JI AOJl jlwbu*yI aJbJLi < j~SjbjSj>- (OljJbcla 

. < 30 ) cjL^ JSwj 1^1 J-* aecotomes SoJI oU-L*JI# 1$j! 

^9 ^-SjLjJ y- oljJbvla jtfa Jajt9 J JixdJ ^J^osSfl ^*-$JtJl I -ltaT^ 

£jl^J (jl Aal ,j~>- ^J .^j^ll _^p olj-b»0 > LajjI ,j£ij jl^UJl 

0*1 jiAatla 0 jLipL A..laallj A*jl ^*^ Vl ^3 ?Ll«JI ^531 ^Ll«JI ^3?Ljo ^Usj 

jjJaL-oJl o»Lto ^9 tO-bnj (Jjjjl ^si-L^aJI j~*Jl j j »~Aj Kjl^JI ^9 ^jLjJ^>- 

^«P A^llaJl ol jJj>wJ| (_ylp j jla~ Ji >t jj*jJl ,/T^ ^>- Olj-bOo ajLlpli 

jSfl jljuj Art, la" a oljJu ^P A^sjUl vlJUU ^jla llaQalJl Jii jl jl£l Jalrtjl ^a^JI 
o j^j .Milankovic cycles ol jjj aJp jUaj l» jaj J y>- 


oljA>o> 0 } lift J^JI .^IjJI J.a » a3I ^9 ( J-oLiJl ^y> Juj*u JiJi 
^oJl ^j^jJl ^ *** dr®^' X* ^k-*Jl 

.eJLpj ^U*.~.i 

oLa3JJ ^1J zoa Jecj ol <*-*>*j V t>x)i>cJl {j* d jU jJIj jj^U |t^ji31jLvdZ>-lj 

.oJjL-JI jj-SjJbjJ^>- oj^iaJ ^lalo.ll UaiI ( j- a AsUaJI 

Ji jJ^>- ijL» SJi>oJl (laiUl (JtAa- AillaJl oLaj.ijl) ajjLoa jl j^bl 

V U loj .(_^^Ji>Jl ^^jLJl ^Ji ^9 L 4 J (_|^1 a^>»j jlj Aj^lall Ja^>&A Jjt 
^jJl A^lnJl olpjJJ Vj. _ cu ^Joju L^jU cOJl>- j^LaJ (jl t^lalL tAj^laJl ajlA 

• jr^' 0L>^' (/ 

>JI > >%j t« IjiA ^ k^j^oA jj- (_5^9-Sflij tJ jJL>- jl a pUI o Uoj 

- • -. - * ” < ’ * " « ^‘ ‘ “ 

-b .j~53l ^jldl (_5^lil jU*l apLo jcp Jji aJjL>m 5 (_^il^>-l 

tl^» A jlla aJI>- ^jJI (A-aJUJI ^^sSfl La 0->«J eJlb>-l ( JauJL AjjLi»Jl ejlA 
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(jt pIaJL f>J fjy*" J>jl IfciALJl pLaAp ^jA { jP*^ |Tt- a.~J (jt 

lALii jt-C’jj iWlia i^JUi jJLj JLi . I g ...a> <u«JLmJI AaJDLj <1jjjJL»Cj l»l»i 4Sj~*mA jS> <Jji»» 

. (31> J*iJlj oLb Jj 5Ju*Jl sJla 


AlaX**^ aJLaLJ^ ^kt 4^>j l3jm« C 4 JLJI QjI>i 4■/?li f 
(jjt ^ J5 J^p- AgJi.^aiT oULslla ( J pvU~»Jl {jA ti>wslj «_^Lm<S|j 

(_^I is^j ^jIp «Jla -X>-jj <_slx^ ojj 

(_gl V 4jSf i^l_jJLI h^....' IgjL *jsj- <J_p“ 5JL*Li jOl) 

oljLiJl ^sj uiJJi ^Jl oLdjj .Af-j^ijA Oij <_£l ^ ^j3^> 

d)l (_j9 (jJjJ tjAb . aJLoJ&J L°J 4>-ljjj i_^>u L» Jp- O*^Jl ijl 

.JwslixJI <jj 4 <—~ip^ ^«X 2 J o jtM ^ijUJ ^ISls- ^9 ioUJl oIpjJI 

^eAftJl fg 3 »Asj “^1 j li'J 1 jLi>-l Jib 

L 4 JJ c4»sxil^jl <uaJLkJI oLjla'Jl jyju L*o i^ijbJl ^91 Jl>- AjyS iwoloL J> jbc« 
.oUa>-^LftJl ^ j:r Jd Jl^Jl oi jJl ^j9 i;il5 j-P t jj^Jl jJLp ^ js _pJU 

^jjbJl J^p- iJlj-Jl l» ( ^ oljlpJl ^y> IJl>- I *—~f*i ivlAJ AJ *>»0 

( j^AJ ^9 ^jtJI jjp <U<Sjl >0 jikl OtgJJ-J |»Ji! J»-PJJ .lift 4 ^j.XiJ (_ 5 jjl 


.LfdLlS oIpjiJI ^ —Ji ^jA 4jl ji>-t ic/i/UJl 

^1 abl*A jl [^jUJl jl ^ J-»1 lOljj i>cJl 0±* J* 

J-aj L»J| jj~a> ^ jlalU aJUI^U sJbJL>- AjjLoa ^1»1 ( JjuJU |>A2j jJaJt 

iS JJ' cijjl J* cJUaI ^Jl oJLnJ! £>% UpalsVl oVL>Jl 

J5 j~~j& Ijbi V -b Lw • Km g^ > k*JI Ajc— is <ciaJ L> J y>- \a\s> ol jy ~J& a^ ^Jil 

OjI~«JLaJI Uj>«P (_^I >». t s ^«Jl oi ^ *<j*“ 

^ ^JbcJl jl ,<CP £UjJI j-P l^«I iAj >Ip jiaJ ^9 ^svjLJl 
(o^oJlj jm *Aj ^(^-43^-9 ^ip 

.A^PjS 4j1 cLUJl) JL>-jj Vj JT~** (jp |V-^>u ^l)l 4}^Ud«Jlj 

Jicjl tjUjljl <L aZ>-J jly<>■■■•.«<Ij (JJ^is ^9 4^1 kJ| ^ojlio jJ^UCo 

j_j 9 Ol^aJlj J 43 JI j«P «jU»} il-tul -IpL-sj ^ ajAUka 

.aSLmi ^ jJbJl ^jIj S^apl jijf 
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1 




$J^>~ (J->"U t4il aj£i ^ UUj (J^^Jl frL«A p 4*^>u US' (I)j^ijlj OJ, 
t^S" (Jj-L« ^SJ OjI-V>-JM jL—a SiLJI (Jjl>- AlUaJi olddJJ ^Jbu (ALjta ^^jLjJ jtr- 

«jSf ljlb A»Lj (jl >w«>*j N U ^9 A9^U<g<vll ^jlp 4j^ ^ .«.«»Jl ijju Uj—i 

CviAJjj A9tO>J .j»_jjljU (JpUIpj cLLUJI cUAp L(JJ J**Aj 4j!j jJaJl ^A ‘,*11* 

ijJUi j^P j .vilLJI frUJjJ CAXJl 43 J*A N jl cljL>- A.U*s^ sJbJL>- 43 j*A ^j■ -^all |Jla ^JL2j 
^ijUI 4 . »» j ■ A 4jl^>- (—-ZS -i>-I N jJLj U (_jJLp 4jI 4ji?-^UJL jjJl>iJI ^jA 

4' /ic' l «A^J J.4 j tj»-> (j- 4 .0>U*il*«A»Jl O-L^j ji l^~plw> 0~«J 

Jjl>- iilkJl oUiX xSb £> iJ_^jl 0»IJL>-S/l j^UJl £jJJ IjljS\J 

^jS 4j^laJI 4jjLi»Jl «Jla Ijl: tli^N gj*** USj .^^j-«S^Aj.aJ^»- SiUJl 

oils ijjAjJl iJlA Jj .5 JeO .—Jl oiUJl Ifci O’ J^o 0 ya}\ J^U- IaUx* i_jl :SI 

JS (jSo |*J a j A i ...< > Jl SiUJl (J| ^Li:jNl 4aJL 5jl^>»Jl 4»-jd o>LjX*^>j iiUaJl 

frUiSfl jjA 51# jSS (w—<U<J! ^ja 0j£> -id t(Jl^»Jlj ^a^Jj 4 j<j^.-oJI 4jIjlJI ^ 

^ .chronology L* -j)yj ^SJl (l^LJLJj 0»ljb-HJ iiiJJl £j_jljJl y^c) J y 


61 



AJa jjl Ajj~az1I Lw~ j coljJ~~lL Oj^JI <_jL—a- c^j^ll jjla:ll 

A9 jiX~o ^jJl {jAy>\ LajLzpL olfr LgJj jlaill pJj t^.lalL iaX~JIj ^JiSlI 

jaS/I JD3 ( j~J ? ( Jj»aJL ai~JI s^Jb«J (jjJJl La ^53 J j>- jljjjJJ I 

<I)j^-> N iL~~j y£~~A tj ja- jlJU d)t .lj«lfr jJ»j ^^iJl ^jg~.IL 

jja*a Jj»- OljjjJl d)i tjUi ^Jj oLadj / 3 \_£jA-i (_y5| Al»* ^y> iawaJL A...Aj jA IJbi 

JLJj ^Lt i^l **L^^llL J jiai JUj ^Ll ^1 <^^ji L> jAj ilia Li jSlI 
,JLilji« J^JLa aat^a*-*^ ( jAj oL*LS jjjla*) a~~JL ( J5^LLa v_- — J <~LUa ( J5^j ,a1a 
oLJLJg ^Jbu LI Li ^j^Jj LjUJl ol5^ad) LLj jjAjJl >—aj yu jl«j |vi t^ULj 
LgaLjiu j*i oJa-I jJI aJL)I . ^La^^Jl 133 ^Jijz —ll j-^'-c. l«X>- ,jA»L>- f\y 

r±jj . (3) OJbJ J3 oLJLJLJI« Ia ja 9192631770 aa-Lao ^JlJI l*t cft\ 
. aJL 31557600 a-^ajS j^> IajLipL LJLp alJI <~jL^u iaaL aJuI y> 2 ja-j 

^jlll AiAjJl 0 jlaJl iwisA5jJ LaZjI oJlA ja jjl AJj ^1 J a waI j*Jj t^»j£Jl ^jjUI ^ 

ojiaJl ^a- Jj tA;~AjS/l oljJ~Ji jp ^Laa* cJbu L$J}\a- Ja-j -X# 133 J& 

iiL)3 (J-Jaj jA-t SjLuj .Jbu oy£«~»Jl SjUJI OJLS j^J |*J ^^Jl LiijJl 

<jl£ (^jJl ja^II ®*XpL~*a iJbu Ja- j JLS (_jl j*J L»Xf iAm)a j 5jl# 

.A^aLS ( j£aa 

tlJL>- aSLJj LJLp LajLipI ^~j Oj^Jl jj^J» A^A< ? Jj>- aJI^JI j la'll <j>-j Uj~j 
AjJJlaJI /•>-/•>all ^yt lj>- J^£}\ LgJ » a.^Tji ^J| ajLNlj j»s~Jlj ^pLLaJl IgySflli Aj^j 
t ( JjtaJL toL>JI ^jA LJL>- jl5 j5wJl o j^3l jJjJ iaLjl>JI ^jJLaJlI LLJj . ( J^Sll yt- 

. 4j j£ ^jA ^i5^1 


i ••jAuSill jL>«dOjVl 

A»«5 tig ...ai LjjS^ jjgL A^>J ^9 IaUa IaJLhJI A^aJLJI J la'll A^J>- jJ Luj 

ja Ua jUj .ijJb^A N J&JL t->jS ^ U»a Sj = axJI jjP S^LJIj AiUaJI ja aJLIa 
A ilkJlj s^LJl CJIS" iaJL>J ^JJl e jS> {jA jiSl ia..~. ; llj ^^LaSM ^UkJl 

ll)J$3l Ijb tai^Ur/vll aIsaJJI ojlto ( jAj . JicJl ^jA ^jj ^1 ii llA j»Jj >LLU 

^~na!j . ^~>xjI IL JLa jjAJtll kZA jAMt\ tilJ^AsA 0ji ^*jij (J1 mA«J A^juJ 

liLLsJl j»JLa AaLa> ^lla.aaa jAj tfl^~53l jIasAj'^IB sjLzpL OjAj ^yJLJl iLoIa»J1 IJLa 
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.1949 Fred Hoyle jJj^a Jb_ji ^Uaj^Jl 

jl>t4)'i/l a £3 of j*Pjj *-) e^-L* ^rJLlaoao.11 I«La jJj^A ^Jlidol 

of ^y> tSol Jj ^iSt <Lo»3 ( j^» a^J jL» clot L$jf jJ L>5 jJo j«^Jl 

ca.^] a ^S*i IajLmpL oNl ^^CLtJl 

?i2jjJaJl oJL^j 0*iM «-LoJLmJI j£ji> liLd 

IajLipL Ia j*.—A j pjo JLp^ll oLlo 4. La . 1 »«.a CjIp ytAfiA Oj>Li .llllA 
Jy& {jA 4j^aI jl^Sll ^yJjS/l OULJI 4P J^O*t4 oJ&A .jy£}\ jl>fc4j'l/l JJjUjO ^ylp 

aJjIa oWlOloi 3y>rj j*Pjj .aJLatJl o\j>mJI y Lgjta ( jJaa e L» .«JI frl^>-l 
aJLA dJl5 H5 4jf ^UJl iaolll j-ot) A4~*~lsJ jf <ul>^ olil^prjl Lgjti Ia j ., — al pjj 
UJ| ( J«3 *^oall IjjxlaA ^xll SiLoJl Col5 lj y&- JS\ j jJ«o»t j^oaJl 

ot “CoLaS/l 4ja&Jl .J*A-Sll *U>-U v_sl ^prj'i/l <ulp ^jJLlaj L> ilj LK ~Jbul 
jglaa OLJi £-•> t4.1oi* 4oloC5 ^osllP ^a Coiol ^UcOJ la*j ^yLp (jj jI>«j 4joiJl IJlA 
,_yLp IaJL^j j,J olsj-j^Jl Jl^ti ^ o^Lj iaolll lOA ^ylp 

j>tj ^LJLj) JoL>-jaJI (Jl^kt j>«j t 3 IIjLaj . 0 ^aXvoJI oV1a*JI ^ 

{jA jLj3 ajAlt jyo . pL>.~JI ^ jLji «jPU» ojlcc-L a j ~—oJ (^*9-Sll p yjai\ 

jJo lip JIao iljAcla jjloxa ^a 4!X la.H lO^\ ca^all of 4AA> 

JJ j~4j a j>mJI 4joi! i-wCjL ^«A>Sn oljAu^l jli tdJUJLj . J_^»t ^cw»t jij 

.Up IJlou ^-1 jO Ool^ Ula vlo 4j^A>- OijJ\ totaJ la (jt 

OJj l jp lip 0 Jjdo L^j ilj>Co 4oeJlA Ool5 4Pj~Jl Oilj Lai^j 

.^«A'Sll J>«J lajl J>*j)l\ ilj LtJkS^ if-J~/ai\ V^>Lxo! 
j>«j L|JjI)I j>%j\j aJLA 4 jj>mJI jjoall ol^Li*! ^jo JUJU* Jsloj! ^lp 
.j*A”Sll 131 ^>tjl jiSt Lo3at Li jAZ>- 4jjSfi»*Jl jj^iH 1 

sJjOo ^>Co Co 15 ol jS»mJI oJlA J5 jf aj^9 ^JlP IjjS ^L]j ajlcpli 0JU3 J .. — aJ 

jjoall Q^aO» C >o Oil all pL«JLp oSf IJlaj . ^^1 Cj^ ^ , ' | ^jf 

A4JL«J>a» ^3 0_^jl (jt ^jA 4od>Ji 4AwlJl (jl jjoj t(j_^il ( _j3 (jl^aJl .b.L>d 4 j^>mJ| 

"3 - 

^cj jL ^9 a_j5w»Jl jJ^Ij^>Jl (J'!)L?1- 4 j\ Jb ^3 tO.LI.ll5 j*S/I of .3Jl«o aU*Jp ijS>- ^^3 
a_A3 jj Jli ^ 3.lud)l of y 0 UI 0 4jf JLo ?y |*J loVj . jJw?t 0ol5 0_^Jl 
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^ 4j| o £3 Jjji! OjJh«gA »UJLp O. 3j (_<jl ^9 

.olS^>^M jJi ijjLiu ^y > ~ ,_$® ollailj oiLJl OjIS ^Id) o ajIjlJI 

jL>«jij^/l i<da>JL)l bJLa ( JjJ .y^jij\ Jj Si yUl <uLp ( jlib U ( JjJ i<C~KA <li>J 
oljjJiiij .^^aI^JI cjjJI ^ ^jJlUI olSUlj ajIJj c~jl5 <• 

IfJliljAul ^yJl UJI ( J»3 ol jAmJI aJlA ^ vl..i».>>o.ll (■ yjal\ oliL~<Jt 

.0j£ii ^yJl>«JI ^aj«JI iJLaJ (JJlxa ^jJL4j i 

,4i^i jUu 13,7 _y>*j o^lI o_^il i4jI«x>- oljjJLaJl jiSSf L«tJj 


^jx!l i^j<uil>- <uL Ojm LtA iJliJl oULJI ap 
jtf o^ ia 31 ^Jl IajLmpL .aU^Jl 

tlwjI jj (jl5^ oJ jJ ic-jjJ! ilU3 .ai»> 400000 _?><-> lp<AiP o_^Jl ^ap 

>Cj>»JL!I Ag>- jj> J jjl kI« A A»-».> cJl >_JLp 1 (JSf I'ifilxXa 

oJL>0> il^Jux 4joUjjX^J^M oUp)IL 

JjJ JJLU.1j .{.gju I ^ ./?»i oli>w cJl5^ Ifip n4JUJi) . aJjIxuJI 

Jlxj pj 4jSf IPjj.i 49 ^XJ J^JL; jSw»jl 0_^Jl <J^S“ ijlij'ill ^^9 I-Aj P^siJI 

tj^>- o j£1\ ejl j>- 4j~ji iS^j\Sj . 4j^>tJLaJ| IJL>- a“Ua^l^j 

aj JjL*w» ^AxJil ^<4JU3 "^0^^ 4^-3000 <J^>»xJl IJa 

Ijia ajl4>-ji Q.k.a kJ^SOJ ^yJbJl ^JLazI! oj!^>Jl 

ei ygj *Jl ajl j>ei\ 4^-jJ Jb>- i?-jjJl aJlfe oL>-ji ^-«aj 

J^Jlo V oJUb vz^UIaJI ipol 2.7 

• *Xw^ JJjLmmJI ^.« «<<Lj l^J^5 


oL^Jl v—jl} ^jji l>y*0 OjIjLmJI ^jA Al3lJL)l AP^oj>mJ| o J&j 

lAJ\ 1 jA 55U1 ^ 70 jl dJULoJf f-LJLp JUi al5j .o^^Jl ^ 

j^pLjJl . r j>JgJl ^jA AjLoJI ^9 27 j>*-> ASjvggll 

4..».»* ^}| Jaid L^La Oj&j ^Jl dJUj JUi Lqj 

• l^JL«J>«^ ^ o^Ljt ^jA aJLU Aj^j> 


.4^^l jP l^J «jbjli ^Jl 0j^J fcjjiiall yUdll ^itl^ o|^ 
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bjS ^3 OJL>- LJ Ajjla.ll oLL~>Jl ^jllj ^a *—Jj3 ^jC’ Ajj^ a Jl (_—..'Jl aJlA 
(jtj AijJL^“ Ajjk Ljjo 0 jL*XJ ijLS^ Ajli^JI Ojtl "*J Aj jpx*b\ £_JL 

oLLj ( j^o Lg^-UoJ |vJ ^^;6 'I iy* ^ij^* LJj ^i>l Jii j^»aJI o 
jSj sJLa oLLJl oIp jAk^bA (J^L i Ool (A-*ig>laJl i^AxJl J . Juo^Jl 

Ijj Jlw 0^£Jl 1 ^.,<?^p |v^ U_^ ^jP AoxjjLJ AjISL>- ^yJl dJUi (_£il 

dJUi J^a iJLa^j dLSJ 4JO jLLa 13,7 ^>«j JLLa a 


■ JJI J ^T* JJJ * *‘J "* * LjLia»3 

^JLp N^-jSa ^LJi LdjLm oj^SJLaJl I (O jUJl tOLLJl oIp jASpj> ^»JJl> lOo 

. Aj«X>- 0|J-A*J Jl AijJb- Ju<3 J OLLj Up y*3y» Oil l^~^Jl jL>tA)'Jl jjjLo< 

kiUJl t jp aJL?JI lo^laj OjI£ lil .ol^>*,aJl olS^^>o ( JjS/l a^^alaII jJjcJ 
LbA jS I ol_ j»aaJI sjja J ailaJl ( j^a aJU>I a j~S A_a5 JllA bjSb 01 >—^ 
ol j*tj >Jlj tol^» mJI oJla J ^^>*JI jSl tojuu?jj (_5JJl aj-aII ik-l^ JcaJL a~~Ju 
oiLJI ( jp iaA>-Ul LoiL>Jl JJ hit L^jilpJ ( j5v*j J^k AS’ j>Ca jJLJ <■! (j --a* 
eiLaJl a-Jp! JxiJL JiaJ jj ,_jl liaikaJl eiLJI A-J*J Jl dJUi ^it Jij .At-AaJI 

JpLio 'il jl lA*ail>sJl 1 $jI^- jtj Iaa3 ^JpLaJL Ao I1^j>II aiLaJl ^^Ai Jli .0^^Jl ^9 

A>b)j . IgxiU ^jlll AjiltJl aiLjl £jj ^ lljL>- ^JSwj ^Jplio jl iJ>-T i_Ji> ^y> 

^J .eilaJl J5 ^ Jai9 1^3^ lbj£S\ ^ eilaJl JS AciJUJLJ 

0 “ t 

. AaJkaJl aiLaJl 3j^-J L * JLAa ^\Ji «Uj LjsJ^J Jj^Ip ^1 |J cdJUi 

jA-^5 jA kiUJl ( jp A>bw<l^11 AjjJaJl ^b>J ^ P-laJjJl ^a aJl 3 olJb (dJUJD A >^~>J 

Aj^l aJ l aJL a L^P ^ipoJl ^jSb^j AallaA aiLa ^)J A^-kJl (jl gr^/3~,i JId . JjL—Jl 

OJ^aJI J^L>- AjS| ^ pLj^aJI t-bbs- iwJpl »_ "&ji ^ tdJUi (+&JJ .A«aJ^L» 

’ - ' I ^jUOjI j~~j£ 1 -Si^J tkiUjJl jjP Aj^k jl l _yll jJl Aw^LaJl 

, <5 *|Jl>- JO- olla>- j\aJl {y» l«X>- jd^Jl jly.’Laj cLgJ 

diUl plaJUJ a jba>- Aj Jiaj ^J5LlLa ^^Jl JL 0 ^Jl oULp ( j^s AjUil APjaA>baJl 

Ol_^baJl ^ oljkbAil d^Jl (^jDl pj-aII ^j^a bjSbj 

A~aJ>bJl OljL>«jl>'JI ejlA bl JjCaj j .Lflll ^_^Jl aJp ^jJLk La jAj i^g j>"Sll 
U ^t. a.~«a oJLft aj-^ll aJLv (jli •*jb ill ( j^a A9jCiLa5 ibl^jl 
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jJu (JjjiaJl jS> jLi-ll jt iLJ| JjJI jJ-J Lg.1nla9 <uL~«Jt jjJJaXj 

4j| ^jA <£>-LLaJl 4>bXl)lJ .(jNl i_i~*~ JJLU1I aL»Jp La*a jiS^I 4gjj)«all 

(ji jJ L*S jJLj 44«j j-'*" l^j-La £4 to!jl>»Jlj'bfl aJlgJ ja^-Vl j>*j oUljAuNl 

JUi L*jjj c^JiSlI ^^Lp ol jUu S Jdu xjuiJI Iju jS Oj53l 

( JS^ ( jp 4j>uUl <L>jl»iJl <_£j9 ^yJL»J>-l (jl <_gl 44jOJJ ^j^aJ La £4 kiLI j ^jjijLXlJ . 
OjIjLj 4x . ji ijj>- O^jl ^JlP jiaLj ^i| Jd o^LaJl 

4Jjgj>«a fC A j — aJbJL>- oji t‘j^lL.^^1 (Jj^ll aLaJLp Jj4 La^-**j3j 

OjdjJU N alaJL*Jl (jVj .JjS/l ^ylp 4l»a OljLla 5 >Uj> LftjjJj ^ oljb oS/I 

oUaJlV lg«lp ^jJLlaj (sjtfJl oJLa (Jjp- 

aiLaJl j JloJ Ji tAjJila/JI iallaJlj AaJllLjl oiLaJl jjjS J5 ^J^-J JlaX>-l 4s*~jj 
0 J^jl ^9 AdUaJlj oUl J5 jjjS I^Jw? LSLa 43 j j^aJl AdUaJlj JUa>ji) iLlill 4jil*Jl 

C-^jI JLd iillaJlj a^L»Jl < jj» 43jJLJI £-1jjSfl aJlA ji jJLj tciJUi <*^ji •'^ , jJJ jJjliJl 

j~ 53I ^ijLJl ( jP Li>l£>- ^JL*J t_9j^w 4jtj jjjsj . Wl>- aJutf J UxSL*j ^JLJl JliLo]l ^Jana 

, j S 4 * o ^ ■ at Ji 4a lliaJl oilaJl ( JjJ iLJLj . AallaJlj oiLaJl £4 lltlp 

^ylp yt Jli IJla ^JjJj 1 g y»-- JlpLxJ IJLju 4alball AdUsxJt L$X*iJ b>l »J 4vZa1^>aaJl 

0? jJ» 1>*JI jJlj ckiUi ^yJl oL«pi jj^Jj .jJLjl ^jjIj kilJi ^ Uj cI 

jj^fe JbJbu ^ L15 AdUail {jA OjjJtaJl jjSflj 4 j^I* 3I oiLaJl 

.0 j^Jl ^9 JLdjcJl jIjJJIj 


jJuua) jj - ‘j 1 3 a .i4«~t«jj^U» :^Lxjl>yi 

0^ ^LUj a^L> J OJA illlA vlJl5 ijj£}\ jLjaJlI'JI 4la>J JLiP 4aJu!l ^ 

^wJa Lj^j^ j~*i Jjl v1j«X>- 4eijj«Jlj iJLaJl ^ d)j^Jl aJb 3 j9uj 

ajCJl a^1«J| hiUj ^ ( jjs a^LaJl ( jjs ij>-jJl 4 ; .jal5a ^1 jjtj »»«JL»- ^jja 

j-jap 4 mIp (jliaj La .^-JsLiaj^S3l ^La (jj$3l J^jLi 

4^aJail aj_ oiLaJl CjU>m> ljj>- ^a ajill ^JL ^L*-iJ iillA (jl5 4(^1)^ 

(Jj»Cjj Ljla 4Pj.J j4-Vj J*49 ^jja CmaJI 

a4«.«<aaU L)uj aljJL>- jj (_flpj oiLa ^1] ^L*-ii (J j>di\ ^JjJj ,^L*-il 

44JbS3l Jloj m tij»Jlj iili»^j^«aa ^-Ij E oj»JI 4E=mc 2 
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SJL>-jJl 2^xill oJ 15 <bll7 . j-ljAil ipJl c v_i^>«Jl j~H 

d_^>*xJl IJL* <—3j jt iSjJL>-j Oj£S\ 

j»Uaj ^J~«Jl jJJl tiijJaToll Oj^laJl o~LgJ 4>*Xuj ,^~JJl ^j^La oJ I Ijla JJU ^Jp 

/ 7 *ip^—o Ja^Zaj lA>- c-^Jaj (Jjila JliicJ Ju 

jjj*•> 2i ^ji ( ya J J) 0_^3l (_£it 

^jSfl JSlijJl o~*-~-ilj .2^LJL) JjSl ^JjLjJ ijjjt viLJi .^jJl 

C-J^' J J ~>s~ f\r^J ~r^ jJ a?- Jl t JjS/l 

, (8) jj^JD <u~*L«Sll oli~aJl O2 j~~a.2.1l 40jJl 2 JJI oJlA 4jV tj^j^Jl 

2~^j.L« t Jl 2 jii\ ib*>^bJl 4.*«« l a ll ^j2Jl ie~ij ^ ^*4^j 

“UnJaJl OjIJI Jl oLpNL ti~>iL»Jlj i<L*~J?tJi«jj£^]l 2jjlllj t(ijj^Jl) 

.(_£jill oJ^J II 

obJ ^Jp J>$*j . jJwxll 4 xJLj oliL~~o j-P 2 jiil ^li oJjXiJl 2 jj}\ t jP 

l$~ a . »i Jl i_jJi>cij I^JLxj>oj toUjjJj«iJlj oliJl tiJLoJJl 2lJJ »bj 

. J jl oli I—^P J*ju IJ3 t2JUi Jl Jp j$£}\j . | _J*J| 

oli ol » .««.» *> »Jl (_jJL>tJj L aJ —j tj/94l7 ^X>- lg.~tf i oLxJJIj oUlX^Jl Jjj lgj| 
Jl J^^ll JoJ iviDJJ 4>Jj .Lflx; lg~a.»i Jj o^UiixJl Ob»«jJl 

2 jjj^II ol_JJJ N t JbJLj . itaLo 2iL» ?rbilj oli^bs^'ill aJu» itaUca 

-" " ■ . f » 

,_jXll ii l .~~ .o JI lj~^ <bJL)i JL>»jj .j*SI j*> ol ILUj. 1 ij^>oJL»Jl oli^7jjJl ( j^ 

.Ia _^lo jii j! i^—JabJtajj^53J l^J^>- 
LaJUj .4 r ~.~ k bJi*J j^^Jlj oJjJLiJl 2 jill ojIji (i^bo~^ll Jl (_j9 

I^Jlx»J clg~a.ni ^P IJUy <OoJLli <u^- y> oli jjj ^Jl JJ 4-— 

|tJ (j^j 0>«.»a oljjj~Jl (^-lJ C.■■««««■ ' . | j/>».l l Jl oJL^ou 2JbJu!L]l 2jill 

LoLS^ toll Jfijji ^jA 2l Jl <uLp i£y>u l» ilj U5 .jits N LgjU 


^~<aj ,2JjJLiJl 2jiJl JjoJj ULa 42 ./?t 1 a ol Jl Ju>bJ olij yJ~t ^y> 4~Jl ^b»u la il j 
.4~Jl «jl i^Loj^Jl ( j5v*4 (_£jJl j»->t>«Jl i>o~al^ lijJL^- ibJL)^ 
2|^j (* Oyjy 0 2l^j jJw^l <J (_jjJl ^JLvoJJl 

Xojy J 146j j jij_^ 92) 2ij>- iljxa 
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£ r i 

- jl oJj > LwJl O^djl 0^3 O^l^lJl 

i j^Sjfjj .a!i£ L^J '^lll ol»--~qcJI J5 <_jib>L 4Uj-jtj C~>oj olil_ A 

oU L -Jl jS> La j-itj ^y> JL>u ajjb>fca oLj y ^bjl ^1 44._.IsLjtajj^^jl 

44_-S^I y*i\j 4^^>oJl Jia 4oiL*Jl i ya Oj^S ol y g2u i)i 4-jib*<JJ ^SLj 40 
.5 j~S ki^LdL^wA jS' 4j^3 vZ^I^jtj ^ill 44^1 y>id\j 4f-li^Jl lj 

^Lp IJLOxJ A^.-JpL iaJ^^Jlj oJjJLij! 0 jjL II J5wJ 4 Oljjtdl aJlA j£J L«L 

La Jais J~oj ,_jJl I im y*- t - i y^ J£) -L-jIaJlj ^LiaJl 

^ j>ci\j 44_-S^I^^Jl) jS\ aJjz? b a~oL><JI J^JU LaJvo 4 ( 0 ! j^>jLS 

( j~-jLL) ^1p (jl jLj>-Sn OiljjjJl ( jJaJ 4 j«SSM ^^iJl aJlA ^ .(ol y^iJ\j 


O4A---L.SM LuJaJl LMiJl (5ji!! aJlA ^1 AsLtf^lb 4Oj£Jl ^ 

oLa..«^»«Jl bJLa 4i-^wpf ^jbJl ^jVl JjISjJI iJ^L?- aJjSM oLl^>JI 
^-sljJl ( j-s ( j«J AjSfj . 0 ^ o^-j (_jJJl JbLoJl J5 aLj obJ ciJUi ji*- 

ojbaJl ( J^JL3 ^ylp j£ j£ oibaJl jy$> LjL^>- 0^9 4 A 0 Ua^jl ojbaJl O j$e> 

.iobdl 


4oLj_^j jLJl aJp (jllaj La OJl£ ^AjL^M ( j-s Ojfrb 4j^la 4-JoLw.>• ijjl 
f-b—Jl Ob—J ^A LL.i SLa> jJJSM vZ^La— mAhJI eJLA_^ .y jjJlj *—•>b^J^^Jl 4 -jjL>sjj 


O__^Jl £twsl 4^LJl jbyijjj'iM Jl*j Lb* 4 lOj 35 10 ( y-J La .AjjJJI A.... L ^Jl 

OJL>-j j./aall Lib A-la^ll a^xiil aJlA J^L>- iaisj .U5L> OJUi Jjc>J bw lijb 

b^qlflT Jqjj-lJl bJLa f j/t..JlZ'>J .objJjLJl jy$> C.l.A 1 ) J^jjl ^J~SjLjAjS? L JJt> 
4 \/f*S ,6 10 J1 J f /^ 75 10 ja c>La 05 L4J ^1 4 JLJ\ Oj&\ ^ 
AjSfj • l yid5 12 10 ^1 l yAi£ 27 10^ C-LLOl LfbJ 48jl jaJI L-ji ^ LUflLl J 


AS Up a^LaJl J j>*j eilpN jJb-lJ j>- Oj ^iq O-if-LjlJ LajJI a JiA Jl ejlA 


. A3 Lb ^yJj JL)U »—jbja^-Jl 4,.lpl 4lqJLaJ>u 4 APjmJ 

4 43LkJI oib»Jl O.A*.tl LaOJLP .JL^l^ OLj 0 ^>^a V ^Jjb—-Jl lOA f 

4Lx-«^ ( j>0 Ig.a O4j^bJl oib»Jl 4 ^ 0 L>- ^j-a • ( j-P’_J4 AlUA ^ylp 4iUi Q..L*. 1 ) 

A- ->4 ... t . U A r ...‘..lb oibJU ol j-JI a j yA> L.s4>)b ( _ y Aj 4QSb-a^JI oibjl j>-l iLIa- jj-aj 
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olJjJjjJl Oj£j . lg _ n j It*? Oj£j t<u~~Js>bJc<Jl [ j^>\j>ti\j <L5L ^S3l 

<-iiJ j ^s-jj iaJL-» 5^La<JI Oj£j Lu-> 4 J y>*j^A ^>\ju iaoI*J1 

<oL*Jl 5iL*Jl p- IgJ^lp- JjU& o jA .1 ^....tf.i *1&\ L^dl£J 0j£*> 

• £b-il t _^Jl JjJp- {y* j*i!_pUbj y>-*i!l U -gla JS’ jlJL-jj jlJ-b ta^Lua^Jl 

*i! UjJ JSo ^lil o^LaoJI olaJlj ajlaJl ijl * Jjj>- jJ—ajJl jJJi ^jiaj 

viDi jlS jJ . iilis Jl JbJp- y> y>-^!l la.jla JS Jbu t jlJL-j 

aJlA J?- J . iajb £-l*-J>l Lbl j J A-ili oila J lillA c~jlS LJ 1 JLi 

iaSvIaJI aLj^dJI ^«U>ca |+ laaa LftlJj ^Jl Jill I A$>J ULjj .i_ilS JSwj Jbu d.-ASlI 

(J lAj^^XaJl ajlaJl J^a aJUJI ^JL» -bja ojLaJI a^laJij SjLJI J^l>- JSwJ 
o L —q- ^a j CaljUu 10 JS Jjli» Apl*Jl ajloJl JL-pI JIp-Ij j»—jP«j 

J LaUu 5jLa<JI SaUlj ajlaJl ^ la«a Ojljl la.'-oj .aiLaioJl ailaJlj olaJl 

J~SwJj AjjlaJl oUl t jA JJUoJl JijliJl IJLA lAdUa Jl JbJb>- J^a cJjp*Jj Jbu la 

.j j£3 I J WU>- 0 ^ jjj-jaJI iaUJl <ol«Jl JS 

t—I pI JXtbtJ Amalia k_ijjlaJl C->t~-pl t j-SJl jl>ejlj'i/l Jbu <Ulj 4 10 -UP 

AaJL oljj Jj J~jl Jl A91 -pNIj j£SI A3jjju*Jlj ttwAS-Sll olijiJJl 

a-SL a «^1I ^i!L olj j la»?xJ tAjil*Jl SiUJl ^3 .(«oljj jj jjJl) aJUJI 

-kjlj^11 ^yj Laijl iljLUj .cJbl>u> IgLur ^ ^ 8 ~ *J 

^ylp AlaaUuJl ^ylp Jpl —Z l^J^j n±Ui Jjuij la-U p j .aJL-S^I j~p IbJI y Vuf“ 

Ji*j A^a-*Sll ^l> Ijj^ oljjjT^JNl *_-aJj ijUJD A>i_xjj .Lu» oLbj^JI 

v—-A- pS/I tAjJ^Jl O^lplolll | _^| 3A ) ^yj Ijji olijyjjjJl > ».lj l»■’--) .y«JI 

jj^h> ^yd lAjjJ 0_^vJ t^yJULj .Aj^IkJI c^l«jl ^A ^Jplfil; (jl i-iUil ^y]| Adl-P^lL <JL*3j 

. AjlaJJ 1^ jjb^a jS I .. >■?.«■* 

■ Aj-ili 100 j>*-> j UjIj^j jLJl aJUaJ l-b>- l^jlJLa (jl^ tUalj^7-Ul a-L-p^j aJL>P 

C.,. /a a > ul Uj_j i i yilS 9 10 ^1 12 10 ^jA a jl i»- jS C.la.ft t A«ia jJl a yXiil eJLft J^l>- 

Jsj c-t: JiS iL‘Ua SiU u*p JaJJ . 3 f /(W>«5 4 10 Jl Y /,^5 16 10 ^ asI^I 

.AjilaJl oli jT-JLII aJLIs Lli) ]at>) 4%j\j lajl—ALoJl oU- 

( _yA Jadd AjiliJl a^l»jl JJ ^y)^^jl l jA ibli 100 Jp-tj Jbu twiljjj A>i-lj 
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oUl CJ15j ■ ( ^y>...JaLJt-ojJa*>t-a ^9 ^.. » J OJl£ tC~*Ai 

ou~~»-j oLj j£iy\j loijj jjj-ji j tolJjij jJI j^# I^JlpI fg 3 o a^^^^oJI 

OjjUj t AjjLi.** ^IJLpL oUj oli jjj C... l5 s. ^~ Lw >o -J~i J> j-Jl 

SaUl oJl£ lil L> k_ij ^y> .1 :5 ^>iJ oljjjjj~JI oiljjjjJl 

.oijJl tiiJj ^ oJi5 A-o.ll 3 . 0 Jl 


'J-SjLjJjpt i_jj j]» c>»«J c j2^11 jL>uij'i/1 Jj«j aJU IOOOj 100 {j~> liJbdl a ^xill 

j^s\ asj^ itoJlj i^LaI a^jL ^ S^ ijjl j^gJs o.ULo 

ojill Jjib C—>«J oUjjjjJj oUjj j^a (JJjJl eJlA C — l5s^Jj .LdjI ^jJLUIj 
lA^la jJl a^X aJ 1 eJlA <_£j^Jl jJl Igjb k_i jjC aJlojJI eJlAj . oXJLiJl 

<U<ai jJU; JjJl>- {jAj .{jibS 8 10 X 3 jju" 9 10 ajlj»Jl A>-< 




( J5CJLjj .1Jl>- <W»L>- ( j-«S^ljjJ^>- k_jj^- jIj 0»u LoAj iSUaJlj aiLoJl 

J5 C^£l aJLLaJI JSlSjJl APj-~j aJLojJI o»Lto Oj^>- 

.^j~LgJI (_£jj (_j3 Lg-a?LuaXal 015 tA JL X o JI a^>JI oUj y j^JI 

(JjjJl ^a |jl>- a^jJ^a oLo5j |»jJL^JI ^a a j~S AyS a jSb 1 aJlA L o.....i 

L{j~T’JJ.b jll Sj* (_y* j-JI jSfj . J^ia l^>- p laaa Jjs 

(J^ {j* AjIaJI ,_j# 70 j>«j ( JioJ t ( jAljJl C-9^Jl (_j*J ^ 1*1* jJJ* 

^>JLP .ASUJI ^3 27 (^ylj |>jJL^Jl jJ-«A3A Lp. ‘mJ aJuLaJI O^AlwJl e^LoJl 
{jA a1>-jaJ| oJLa ^lii 1 S-SLo^l ^bJl J^a jLlP^L OjjJL>- oIaL j oS 
(Jl^>-I ijt 1>1*J - j^•Xo,*l iJjbc o Jl aJLc- {^aj j^^Jl 
jis\l A«jUaM^ll j^abJl ^JaJ ^11a.oJI laa.irt.llj 
^jS v^isa tj-iSo liajt (JjLitoj ^JLoj Jls ^SLJI 0_^Jl (jl jij .aJu^Ia aJLoJ IJjLwj ^J 
^s<3jJl 1 JLft {j^j |*Jj • 'jl j £Ja\ ^SL-o^Jl j^gluW cJ^>«j Ji a^Ljl 

j»Sll jA 01^ <1aS>- Lo^ O^^Jl iJLoj Jj*a ol fc~&\j}\ {jA .oIaIJIj aL>JI JJ glal A A 

. IgJ I^|JL>- ^jXll AAj jlaJli cijwbrj ( _f^l ij^^Jl J jJaJ AjaJ LaLoJ iwwillaJl 

(I)Sl jaJP cJ^ls*' iLjJ^J^fl ji Ajy ^.lat—i (JjjJl La 

C~il^ te j~S l jJ>j6 aJU- Oa^LoJl Jasl>- Jj ajill ^L ^latiNl 

(jl ji .aJjLJl v_ }Jj\a 11 A*~jJL J ailL*- ^-a A«J^3 jl 4 aJL>- ^9 JljJULP Ljj 
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0 ® (£^ Id aJoj t£j ./ 9 tfll lglll>- ^yi O-JL L>Jjlj^ll 

J-^l ®aa*Jl jjJ o^^l! >*lb |^pjj .dU® ^jA OJb- 

c-UaaIL q 1 ./aa.'tl ^1J to!cSildl ^ 3 JU oljd_y oli ,jl»La 4.*..& ^ylp 
^Uaiuil JUJl c-U<aiJl ^y> aJjIa 5 iJai« o^gii iSJLjJI «JLa .^loJl 
l*J Ojj^c-dl lift 4 ..aJL > - j j la 1 j»J jJ . L)J^j^ll ^y> oJjl JXa Ol.o 5 ^jij>\j 

. U 0 , J &I aid! ja £\jl\ il lit oa*-j 

(^^1-dl ^laa-! l t . 1 e .t 1 ^ gla ^r!l 40 ^^J| 0^XaII f-UJ^I j(5 (jlv2l>L 

.1££j~Jl\ jZjd\ j-jlj O>o olkJl ^y> lid I j**A>\ JuC- 
oli jZJ J»j CjU^jjLi (Jj! jj^is oljOsOa oJlSj 

0L0-—><Jl o-LgJ ^O - d l $j >-jJI i- d l a* idUi 0?- JJ oOlioj hj^ai 

frlj^'t v_dpt ,_yA ( JjtflJL Ojla.«o l$X*J llaltJ 4jtb>ua jJLjJ ji? dj 

®^>-jJI ^yj od^dl ao* <wJLp! oli tdUo) <K>i-sj .dUh o*j oajJI <wJLp! <J^>- 

J» 

SjLdJl (_£jJl (_$jJl j0>0 (jlSj .,jAIjJI 0 - 5 jJI 

^jdl ^ o ^ J~a U 5 cdUi .Ufljl _ r «->»il }lij ^ijSlI 

4 _y-'l~«'Sjl d^tas^'illj .^»j»dl ^yA J^lpl jaS- 0b aJjLwi ^jLjJ t_A JJi> t^yJlill 
t j~& 1-ijjli AplLl.al ^yA jl5 ( j-« »a 1>-jdl ajl 

ol o>- JJ L1 jL>o> (JIjj N ij!^ (.5jJl j^l ^yi ol5v» ( J-S" ^ o-ULJl ioJLa 

Oj 15 ^yXll _^>dl I4-U (jJLkj la ,_yAj ol jXaJI JftdA llUs» 

.IwJlxil J (Jl>- 

V # 

micro - ^-*,.1^11 j^ldlD ^jts^S/l Oila——>«Jl (.5^ '^iji 

^iidl ^^dJl ^UaJl IJU 4 a tJiioU i-aL-Sl! f.LJl old j»\yjj .devolution 
Ajlp (jJiai (_5jj!j 4j^SlI ^LiaJl ^ylp Jldl Oidl J a^SaA Jl (Jjjdl 

^jjidl jlJ toi ji\ jj jajj .«macro-evolution j^SS I j^kJla UU 

iljl.- T . a . I l j_^idlB Lg.-L ff ’ <ulaJ- ^yA ln^ .^.».i ^^JLp- (jljJji j_* ''*'' 

. <n) j «co-evolution 

(^jolt (_g^ T > < 1 1 d t juc jlojlUI ji^Ia tS^Lgil 

O^UJl ^9 J5 j V_A-a»«j ^yJl 4 jI^>N la ^yjl jaZ, —«J! ixdl <_gal 
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C.- > »■■■ V? I Ijlll UJjljjJjJtll OjL>- yA (Jl^isi ^jA il j <.A*~Jb OJ jjl ^j9j . ^y~k>\sJ>AJ 

Jljlal Jit aSQs j^p j~>tJ JjkSlI oU»-jaJI Jljkl o*ilj .viL)JD Jjtl 

I JSwj *1 ( j^s «C-. « .^ A~*5 ^3 iiUa (Jj yp-tA JaJk i_j*aaSfl oU»-jaJI 

taiJL>tfl S~-»j ikii JJP yAj .l^jj (12> 4.a.la.‘.o,ll ^ oUJI iiUs ^y>*A 

■yA-A ^ £l*Ji)|l aSUs (j^S ji5l ^y£>- JSLij SiUJl AS Ik (_$ y>xA jw>l 

(Jlijl Jft-LoJl j£az)I iJLft jUilj .IjjLw ^-laci^ll Juu pJ tlftJL*j laj 4ktf.)l ajjft f yA 
<Lj*X>- (jld-J^M Ijlft JaI C^Ji> J Lfll l Laj .O^LaJl y ACt ^\jcJ*^ll j'/3 P j^9 

jUi Ji* . (I3 \yilS 16000 Sjl j>- hrji x* ySi\ jUJJNl & t- 50000 j« 

yA s^UJl AillaJl ( ^JiJG J*>- Lw»»j ^Lp a^laJl i^, 

JJ4& J?* ‘Ji^ 9 i^l ^ 3 "' J^ £*J * Ai ~ 

.Jib \1ajJoxj ^jXll 

1000 Xxj . j£JI 5jlcJLplj c^JL ^jJI 

60000 j>*> (^1 Ja»ft OS ejl^>Jl A»-j3 (jlS^ 0^ ^Ip 


lift J . Jadd jil5 1000 JL?- ^1 i. Jtk>*:.A Al»* O -L*J ajljA»*Jl AA^-k^>e^d 
Ift^spLp Jl*j ,_jjl Igjljj ^1 l$l£ 'JJ'IjjJl J-Adij i*jj~A Ip 

c*?tj Loj 3000 ^>tj jup jip- yJl ^1 ^jXw« LoJ^j 4000 jlip 

C»h.fc jLjfcrtjNl JL*j Al^ O^L 0 J 1000 ^Ajt 

LjJpt J_jftj t5jjSfl ( J~Sj}<Aij>- i£y~*A ^yJl ^5wjl 

IXJL* Ajj>cJ ^*Jl oUjJ^>«.zz.l tliL>xjl aJ_ ptJLjl ^{£_y 
o jak*0 kZAZjJp? Jjt yjj£j cL^ajI .*jll ^jA JJLdl Xkjj Idl^bcjl Jjl 
jLhPj'JI Xxj aXa 400000 y»%j JLIp iIjJL?- Ji IJp JjJ tol^jJLalll j>^i L*Jij . aJ^Uju 
iI H jj • l yilS 3000 >J■ h■ ft JLi oj£S\ aa^-J 1 *^ jJl ijUi ^ .j~£S\ 

A >-ji yA A^ftt ^S\ A^~j?bJt*j j$£i\ a jj]\ IftJJP C~>«-^s>l ^jlll A-lojJI a jzih 1 Oj15 
CaIp y>J>*A ^lij ^j J~*J A~~j9Ljt«j^^)l (jSfj .a^LaJl yij£j ^9 tjj£}\ a jlj>- 
.al>xi 'y^lftl* oj£i\ J^AJ^a ,/lj llljLxJ U)l>xjl AjoU~~>Jl yA aJ^LOo 

aJ^ULo aJ^UiJI oL*^w>JL j~&a, Ijjtj Jit ijl ldjl~* SjLiNl c—ikJ 

^ 0 

(JloNl ^^3 lJb^ liljco jl»j pJ JL^w ^y*Jubj .aJj>wJL<JI c^Lo^mj>cJIj 
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^^^11 aH>- 2 jaj j ,el>«d liLLi 0_^Jl t(_£ j >~I ojLjy .Ajjp^j 

tdLUll (>Uip (_jjJ 4>«^Jl jJj L*^j .^y.> T . ' I ^aAa!I Iaa r< J| LAiLwtr 

I'\*JjAj ^)liL«Jl ^Alp (_jJLkj L> L< ) ^]l 4^ll> jjp 4ji 

OiJ ^9 ^Ijil^llj e^LaJl UjjXj IdJllU Ljlj>- UjljJ ojLlpLj eij j»Jj (_£jJlj 

N (jol^ jLjcjtj'ill -1 *j Ai«*> 400000 Ju* Ait IJiaj 

55UaJlj SiL*Jl iiliSj i ,S Ji o ^~^JI oU^L^-Nl olj ta ^“ L1<1 »*ia Jljj 


j£ll ^-LulNl 4~il>- ^ o jq]& ^jlll j*,/a ll a*JL> oli^>-^|lj . Jj*j o-li 
oLftJl SiU^I ol>^«j La jLipL> Laj~~a > • ^jAljJl d. jjJI d->«.Jl o>*j 

j^l ^ AsUaJlJ 

70 j>u j 'I {j* Oj&5 1 jl^ft ~ ...al s^Ul O-jH lAdljJl 0jXdJI oIa JlP 


jc**i 1' (j^jLo L*jj .^j«La as.»a j^yL* aJUJI 27 ol£ L»i«j tSiLaJI 

.oljjJl Jajljj ^jjj£j aj^Loj 'il aJI La 1 juL>- ^jJL^Jl 

OljjJl ^ja 1 jl>- ^dSvJl ^ ajj ^ oiJ^ ,^~*"jj-i_*ll oljU ^SLoj idJUi 

dJUi ^ \1J>\ ji\ diB Jjo Lg^L*j ^1 Jaii o-bJI oljUl dJUi p*jj 
^ oaLj dUi ( jp O^ii i^jJI JJ>* £" •c5 J r ,: ‘'^^ olji oJl£ osjJ! 

. JiL^« JSw> (j^xlajl j^a Cj'S* o* oj&i Ljia JSj 

dJUi j^pjj .(_5iLc-LiuJl Ai-A>Jl ^y> aLIS oL 5 Uajl oJ iaIj 

AdL»o.j^]l j^LXmJI sJLa OV tlJL^“ ijyS AdL^a^S” uZj\f’jAA^A | dJUi |»J 

•XLcJl oNLaJj-l Cdl5 tdJL)jJ A^dj .o-lix^o olX)Ji*- ^jf' sj>-lp aIi^—J l 

.l«x>- 2^jJL>bA ^5wJl 0 j£S\ ^ j^Sfl 


j- |^iujLa 4 <jr Lc 11 (i t~ 11 j<)^.Irt> :9 ^xa 1I Jdylu 

ljL>tA)'i/l Amj A^a jLJw 2j OjAa 700 
2yjj Cdl5 J a2i AjXa^ll «jiall #JLa >( J«3 ^a Cj j^lo di cdlS AdlJ-il 
dUi JLa jtC^A I tdJUi ^»j .0^>taJl ^j^dJ Ji.itf J» ^jlll OjjlJ 

jlvjjjt (j -4 

. La J aJI La-a jd^j 'Jdflj jjil CdVS 

l j = >-JjJUgJl !^jA 1*1*1 ^ cdl Sj tAdlj-il OiUjl ^jA ol j3*aJ\ ( J? O j$> 

Aj .jS\ i ^j ^j^si oIa e^LaJl oLa-— >■ Ou>u iA^^UkJI ^-jIj Ouj 
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SjLoJI Ijlj 6jLipL iZj\j>*j*3\ ^Il c^> 

(jJsljU ^3 £j yje j^S e^La sZAjSj olS U—J a ^Jw? (JJ^IAj ^~*~* *iOjjj iL/Suu lg.,<a«i 

. p-LAaII ^ ibLft o^U oljJi?o> «_lUS ^i)1 j .SaLJI ^ja Ijl?- ^JJuaJl L^s Jj>-^j « 
lilil^a (3jlaj l..<i«; <Wa*j £0 ^Xs^Cj jt | _ ? lp OjaJI £-Ix*JNI __ j»Jj 

j^O»l tjJLI.U A>*Jl)J , <15 ) Ua ^»£>Cj oU jiJl LgJ^aJ A9jj*« 5Jls*-N 4 jS/ 

^3 oUl OjmM Ulj (Oj^LI ^IbJl ut>u 

Lb? Jli jlS^ U ^S3l ^-Ix-l^fl jjio SljL>_a 4 Aj ^lao C.~A>- Jli OjIS^ SaLoJI jt jJ 
Jli jlS^ ^1 4Aj^iaJl ^ j*j>wS jJu yC- « j>m Jl o y3 CJ.lpt hilJJLj JLAaj 

j^S3l o\S oajJI jJJi ^3 i y>- L»j~j . jj^Jl ^ L$J^>- ^ja iSUaJlj oL«Jl ^jy j*J 

oj£S\ aJojI A^t^pjj • j~£> jl>- ^1 J^JL liJla Ul£L« «L><3 ^w?1 (aJLp! ^ LUL>o 
y~t aJLpI ^3 ^ylLiJl pLAaII oJjl jla JjJsljaj SI .,i?A.a ol j>mJI 0^*~*tft ijlj*J»*lj 

•(*>*J' 

jj^Jl jjlij jliJt A?-1 o.,IW ^j>bJl ^|^mmJ 4a3j] 1 iJNl ut ppj 

ol a-, ,y« oi,i_ji j*p cjvi j.ui u-Jt ol oi-Ji ^ 

i—id y jjA jj^Jl JJuJ tj~53l jUkajNI JUj aA* 400000 y>*-i JLp MjIo> 

SjUI Sili5 o. *Ad>ol LqJ^j CjL^I****^ 5jl ^jA JbJ^Jl 

olia yS' Jol (^JDlj a j»Ua.oJl y*a* Jl# 4A»JJl «jlaJl «JL<b ^JLp ^jJJaj .Loaol 
Jii ojlS^ y£i\ jL>«A)Ml ^ aJLpsS/I SojbJl«^531 0 ^ ilXlixa o Jl olS^ .ol jaJI ^ 
tiAlli ^aj .»(_^1 i^Lu iA~o>tj Jlu OJu>-j Jli Jifxjl j»J LOj uOaJlti 

^3 Ol y>t^i\ t y> j~£ ^JLP ijb jLp&Ai^II Jbu Alwi O^3La 700 JUp 
( J-Swj J-oiaS (jj Ja O vilJi J^\>- 4jl L^J>\ jJI ye .«Uc3 

^ jMiUtlaJlj ^AiSfl o^^ll ^ 0>l^>«^JI jy^p a.a. f T|>^all J .O^l^^^l 

.aJpI 


.^LaIj ^JSLto OjJ u>- SaIa olj-? y yA cJlSCtJ Jli olI jl; JlAlaj 

JjSf »JLa e^LJl olj^jii o y^p <-aS j tj jp- jjJo t^^oLoSfl Jlj-Jl j^* j*j 

(_JAJIj A~aL>J| ^Util yA j j&j j_^S3l (J jp- 4>-lZa JU aj ol)U) ^Jiit .«jA 

ZyJi la<v> ^l*-lNl IJlA jI^iaJNI JIaj AXw« 400000 yn-t 3jjo 
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SiUJl ols t^jll iiUi ( ,8 Ajl OjSLiJ eI jwA j*XjJ 

|jj>- Ala>«,w oli^ls-i ASjJI Aa)L oLoLaS! OiiUis 4 *>■ \ {_5jL*x)1j 

•51 

?wwJ1l ^J^ll ^ ! o4As ^w A) $ . vI y^ r^y 1 a*.* ^,J I f ^ 3 

j>«j ju>p ajT 4 ’1 jJl jVo ,aaSL>JI j^L" Q>sJ aJuSaxo ojLa Jjl LajL^pL a(1 —3) 

CjI j>*-f* ^- A.s B^LuJi cj\yS jj coils' jbjiAj'yi -Xju aq 400000 

•cM^i j4^ 



jj 4t Jj ^ylp tAJi {_5la*j j^3l aJA>- <_s^Ai==i- % y 1 :(l-3) J^iJI 

.\L-»U; j.i., ^ ,>Jl). pS*\ jaaxI 

L» casjL^JI) cjj^> q 1j*tlB aas-Xj *— j aL>- SoUl ialiST oU*5\x>- , yi oJLas ,JaJ 

o ftS ii_L 1 OaxII jL~a .(1)jS31 Juojjta AjblyOoJlj o.lLs ajjjB ^yij. (,£i1 

, ,i aJU»*a SjIjJ ^1 dUi (_£jl .Li.. ^JLlIb QjB.AtX.1lj L^vajiA CjLwajJI ^ 
.(_$1 oUk^AjJl ^Ixxo JJj oiJj t _ # xJlj coiUJl oljd 

(ji»lx« IgXo {J«AtdB c^jlpl ojL» oljd y oli (jiatu Qj4^ tiXwiJ! aJlA ye 


U «-Ua8j Ol j>mJ1 OAV±UJU A^sjXjj .oiUJl JiSj- 4 ^JSvJta ^j^Jj aJU>X 

^UBjMI aBJL Bjl y>*}\ oL>-jj jju p. . L^wAj aJujJ! y* *y>- 1»jLip1j ^j>*i!! yy 
L»j o j~S Jljj ^ ojLJ! CJIS 1 IQj teL>*3 o-L®> AaJUXaJI SjUJI ^..iai Jya,i‘-j 

• Iaa y L«.* y lj sjUj! yA 4 —^L. ^ . ^ 3 ^ U ^J J ,.a5nj 


81 


t li4J . - •" - ^ jl JJjL>Wlijl 1 *pLA ^^9 ^i^MuoJl 

illAj .eJjLJl t_9jjiajl jJt C*>«J ol^>«^ <Cjb ^Lfr c-iiScJ ioLdl «JlA ( J5 
alij»Jl aildl jJjJ u^. kJI>- Luo . t_49j^dl ili> tOab^ iUkJI oLdl 

j^«Ji lJu jl5 .0 j£S\ JUs>o LaLaJ Lm» J^cJl J-fcdb Oljb Jl9 Ool^ 

4jplxJl aildl ^a tJbJui 1 fl«-^i JaA3 jJpLsj jl 1 ( JpL& tL ‘i£ »^a 4.olia<dl a^LdJ 

i^i (^1 4»dW x di aaLdl jJ^Cj .<Lolj»jl <J^L>- 'j# 4lplij ^ JS\ £-l*-J^|lj 
J^L>- 4^bJl aildl ^yJUU C-jJl?- ^1 ( _ s Aj tOJj (_^l ,_j3 OJl9 j»J j^51 
Jii 4l«J ilLUS £>>j .iJjLiJJ ol^^a <cla ^Lfp o-a.>*dl ^Ij tibLgJl L^uoU- 
eJL$J 4pLo olp| jt i ya .«LjSL>dl a j3 ^aSvj L«j JLkj jt-^> |d Lot Ljjjl jjA>- 

• ioJLlipJI ioLdl ^ ^)-IptOvI OjpJ t_9lS^ Ol^> mJI J^ p ~4j Jl9 4j^laJl 

j*J L»S cL^»i 1 g ./!,»> ^jS- oI^>mJI j~£ iJif- ^^Ijj tLfejj^Js J^L>- 

joJp- tJjJS .JUJI 03jJl ^ Lfr.»Jij jLjjJ jap-\|I olil j>tj\ ^ eJU<aj 

M aJp Lij iL^oaj 4-j^s ol^> mJI <LoL>dl oiisU- jl o^/UJl ^, ^* . 1 ^ 

jj jA £«J jUi p-P’JJ .LoSaj 4 .,fin I ^9 ( Jj«ji)L ^oJbl jj£j .A3 Ol_^fi*dl {jA 

. 4jj J^]1 oLo^p^xll «JlA «L..4txjl 

o^* r 1 ^ iol ypj *Jl 4 jjj jjf ill?- jJLbj .cjIj>mJI J5 jj-Aj 

41^ Jp^JtJ jJJJbj iJLxj dips S^>mJI Ja~*j ^j3 « j^> L« i^Ul J5 C.. laa .. l tjj-U 

^^Lc- 4 J|jJLp olS"(^1 j^ 4>wj CjIj>mJI jJ-AjJ .49US3I 4iJU e^Ldl ^y> 5J^-lj 
4>^jJ «Xij OJbljJ ol^>wJl ^ CpJ^: ^1 oLJD j~S jj^LLa 

^Jl l.g...tfi ajL^Jl 4JL^laj 4 ^p»LxS/I 4-^Ul jJLlj j^J.Xpxjj .Ol^> mJI ^9 oLaJl 

jlTij® 4«plji ,_yl^ ^9l>«J LaJLiP oI>k9 j-S^I 4PjW ^Wl ^j^lj (J , * ; J^ 

,_j9 4jj5_^dl ^1 j^Jlj j*->«dl oUljji ^ la>-M -X9 iljLg_a a yt >Ui JjJ ,aJL^>- 

. 44tjp-dI 4pp^p>...t.,ll oIp_^p«<?mJI 

LftJUoj ^>o«j <»1 .... > »j 49ll^ll e^Ldl 4j^>mJI j^lj^l 

it j-^l jiJS ^ Uj d-^>d iaa.~> f-^1 jl 4ili5jl 4*JL l^. ~ .. o l^ jSf la 

J.^fl) UaJLnPj ^^pOJ . g ».ll a-l^ jmJI t_>*^aill j.11 > . jJJ^ Jluj t_^^jj| *CS^±J V 
^)l Jl9 Ol y^A Jl ^a e^Ldl ^LaJljl jl t ^A . 4j^d3l OljdU 
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4^»Ol jUu 4 4_Jb- . j*£ Jb>- ^OtbicA ^jOlo 

tiJJS -Ooj . t\i j*«JI «_j^ itJl ^ aJ ilJipt JSw ^1 4 j^»-T«—JU- ^ t(^Si L»o 
S^« 200 Cjl5 a^aJLLoJI JiSJI o«u ol ^J .c..>i^Jijl t < xll s^bJl 
t_> ja> LgtP o>oJ j-51 oJlS ji l o . * .» i i|» j>u ala ( _jip o-bvJU Lgj^s aJL5^ y> 

(£^SJl oV t jS\ JLsxJ (j\ iyrj J;>0~<JI y iSJli jJaJI eJu . <l6) pb j~» 

^S'y .jj h zj .A3 ^ 4j| AxeOv^ ioLoJl JS JjP A>oUI Ao^L>cJlj aJjL^JI 

jjhzi I ,_j9 -LLicJl ,_j9 Li^a Ijji vOx) JlS pbj^Jl (—» Jeii\ JjJ 4 JjJi 

t_3j Jo jis^ ^ i Qo.g .^'f Ug-L*J tilJjjj .Lx* ol^^jl l _ # lp C-Jasb- jL 

. 6 j>mJI ^3 jS^-T Ol ^ 0 ,_j 9 jXt .lS.TjjgU t*-l-An 

^3 AiltSJl AAjli pbj-Jl «_Jjit) I aJLp Jlk La 4 A 0 jA ^*P L^jI 

[Sy ***Jl ^ijLJl J^b“ 44 JLaJL« aJjJ Aj jlj olxSOl^axoJl jA 

0 .AA j>u | j3.AZj ^iJl bbJl ^y> Axixv^Jl lOba^ll Q>w./>l 40jJl i_Llb ^3 . j^*«Jl 
4 e . Lt . Jl axJL oIpL>OJ oJj L^l 43 U 9 ob idltSCII aJJL pbj..Jl i_j jii)l 

#•1* x*0 j jO 4 ( jAl^JI ojjJI ,_jl^Jl ^jpJI S ja 1000 100 j>o jS\ 

iy*o~Sl\ jeu lg3lj>ajl ^xa 4^Jlj (a**a>«j A^*i ^»l^^l) Oljjl jS ALA (_jlp otpl*-i^l/l 
4ljJ>«Jl oljjlj£Jl 4_JLpl ^3 l e . ‘ .» i 40 I^oJl ^jA eoljLJL* ^jJl LlJlp i^Aj 

jA-l® 4(j^wjbt ijJjjj oLJ5 4_ ~~s>- 40Jb 4^.11* .AO jbLa 2 Jo OJL>- JL3 

0>l^oJI OljLL Jluj AjI e 0 j^mAt AjIJ lJ>- jt^Sfl OljjlJ^l 

Ajj^j^Jl pbj—Jl ^Atll jilL jUJl 4 _JLpI 0^3 4 ^j^Jl ^j jbll 

oljjl_^lll Ooti cL^IjL^j ^y> aJ^aJI eA a OJjXsl tjl i jOwj .1 gtla.«il jj cJLpj |«J 
Ai-A ( _ # JLp o^baJLil L^Jl Lai pb j~» yu ^j)! J j>cj j»J ^Jl e^LJl . <18 ) ^ajJI 

<1*> 44^1^1^x11 0 JLa A>«0 . j l*P 4 ,. ew j I jlp aJLa (C Lp e jpO C.,Ua ^ 

.ol y*jA Jl ^ pIoaII jS- e^Ljl ol 'jSJ ,_j3 *j~£ oli^bsi-l 

olJl o jjo 4 j^^ll jbajtj'ill JLxj ao jUu 2j o jJa 700 jj-j 4 jL*ai“L 

OJl5 AOjJl e yii\ eJlA <J^1>- Jaa3 . IpLdlj iOJJL?- objJui y> A^SbpJl jj\j C~><J 
tO^b^l ^^1 ol^>a^Jl Jyjo (JilJ - ^J^ ^ .. t .. T . I 4 . d^^lp IJImA 

( j 5 j b pLjASj (ol^fa^Jl) e^bJl Oj^S 4 *a£ Lj-3 _L>-<Oj 15 (_yJl (^l^l^Jl l jz{ 
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N J$1j .Jbljla Ipjli «,fg i <jl^ <jAJlJ tC->l 

jUu, 2 yij JUj ^L>UL~j 6 oly«JI J-SCjU y» Jby (_$1 Jjc»-j oli^t>-VI aJLa 
( j~5jLjJy- *_9j cjJjj-j ojjJI lLLSS jo iciiJi , ( jj£3\ ^jLJl y ao 

ol-<?.3 


^jLJl A-aJ i-oJ&Vl ie^L« 0j$ y» y-tj ioL Lfci JjJsLa ( yj jl5 

a 1^ yjl J^>- AjSl j Ljj yjj ijLij p-Ipj t_lUS 5«*jkt ji5i l (.y 

Ojjjall A«.jJU l^loJ '"^ll C—1-Pj JlS Ljj yj^l/l Oj15 0j£S\ ^jjlJ ^y Ijy a 

d)l5j . jS\ JLa. h I y i>) yy»J <Ua1s“ ^1 Afl*JL» A?-L>- ijljjs Oj 15 IcJjL-Jl 

^yJbl jjIp*a (j-“ J (5^ Jji) 9 d)t ^yyj I^jaUjJlU ^yliJl d)yliJl d)Sl Ijl^a 

4(1)jSvU yO-«Jl .i.LojJlj .y-l (l)l£» j_y ^y-dyjl y» Jbyjl ^l)jl A-^L-dJ (l)i 4 _—>«J 


d/ 1 4 / tr^y ^SU^JI y> Jjo- 40lynaj fy«i ^ SiLJl J^J £• 

Ijy a£jU aAjIa yj\ APjJU Jjji jjlsJj • olyt-*Jl ( yj L» aLpij oly*<»Jl 

JLS. n l yi» JLi d)l5 U t^lLlj L»jy)/l ap jJL Oja yjj .^51 jShJIj ^yuJI jy ^jUl 
4 ^y-t 5 jU*j . AjLo-I jJLCj J^Jtj t _yJ1ajly«Jl a^l jj jl5 AjSf 4 jS\ 

jlaaxJI I jllaa * .llaA Lo^^Xi^/1 ajLaj frlpj ol5 


<1)15 jUkaiNI >Aaj Amu 2 yi -Up aJLop d)t ^p-j 

oiaiL?- Jli oly^JI ^jJia> JjJ 4^Jlw il)Jia L > JUj . Ajjb>- aJl«P UJ>lj>b«Jl j^laj 
-L>- ^jjJ y-l CjjJu LkJo 4(U Jb>- Lflji ^JUpSII ^yllP 

olpjA>t4 jH-o L»jj (p*^ jf 46jjU»mJI olyx^JI oL«^L-aj 4l^Ji ^--5 

yj*A» A*—oj y» tjjpj^JI oly^»JI ^jlyj 4(^jljl>-S/l aJl^j A>iUoj .Oly^Jl 

^y (_a1^>h> L > Jj) 4A.-.-«o.J< jj SJLp ^}| V.^—o—«> aJu 5 y« ^-5i Jaas 

AjjjjJ^- 6yj* AjLx)I (_jy (jlj a^lp -La. 1 <u Aj'I p-pj A^ij^l>sJl 0>ly%«Jl 

Francois Hammer yU l^-Jl j s^Li «-UULa 31 pLJp y» y jjy ^1 j 4Ak^. 

(^y-t ayi^» yiaj ^J l^jS/ 4 ^ySf^ A-pl?J d)Ji y«-» «1)T 2007 

J3 ajJLgJl lJUb jJaJj .aJUI^j lyujlj (J^>- 

. (2l) aL>Jl jjkS 

4jyjJl jjyj .li^t>-l ji5t jj^JI 46 ywJI j A^wj 4 jLpX>-L 
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y cJjc>- CjIJ l y Cj j$> AiUaJlj e^UJJ jl-V>oNl eJbJui oIjJjx^qJI j^j 

.jS)/l JLdxllI y eJLJl?- ob^iwi dJJJS’ ^jJbJbj yjJbJu*- iilbj a^La (JsJG ^Sva^jl 
.IjLomJ Ic-jli CjIj>mJI y> U p-Los ^twsl t^^jCnJl ^^Ipj 

( J^U 4—fl-5 aJLaJOJ t^abl a JI JLfljdlj ^IjCj La ^3 4-jL»_*Jl «JLA ^)i jlallLj 

<w^jjlxll yt 0j£w>Jl <ULajJl SjZdJl tJL/b J^L>- jy^> ,y L*A< .LiLm 

0, ^ a 

■ ^ ^1p lltf cLdl ft t^ ^bw^I 


O jjI s iAaj Aiw* jl-La 2j jjJld 700 

( j-^^JbJl!^>- t_3jjJi OJl^ C-J jJl ijjji Ajl l£L«pl^3l . j» J>*J Jjl Ual 

. ojjJl iblSi JLu c-L Cb J Ji cJlS^ iCj! j>mJI c~-yp^ 

^Jl i-ii-L> jr^i ^; ft > ( y*S j\jJ >}ji 

oI^>mJI oJIS^ LJU? ^j>lJ| ( J = ^U y*z»~i i—jj—- iJjcolU .«^>mJI c~o.po 

ajS/j .|»j>iJlJ aJjSM fbJl obJ i|>jJL^jlj ^^►-jj-L^Jl y k^\S oba^ ^1 p 

^LS^ <1)^9 l4A«to*JI <LjLa bO l baJI .,rtll c.->fc»Jl fiJUb i" ■ il 

.UaJ ji C^iSwJ ^Jl ^J>d\ .iljpl y 

OolS AjSf tA3^b^xJ\ ^ y» o aI«XpI \^jyio ij^aJI ^cj jbJl < y 

.l$J}U- f yA 4>ha l^j 3 4>^»JUJl 4j]jVl O^bJl l yA Ajm 5 4*4^ ilLft 

y y&\ -lib* OIS" <l)t toLjtS 4 jS/ ajZoJl «JUb ^^Ip ^jJLSajj 

CjljULa J^L>-j ikiUJD As^sjj .5 j~*OS a yji ^isL- C-^Ajj ^Jl ^ y*u JI 

Jj>- La^a J~^>' If-ol j>mJI Os>cX)I (!)_^S0l ^Jjlj y> ^yljS/l 4 JLL 1 JI ol 
C..,.^itfaxil i^JjSfl fLJl CjUJ ^IJLpI I ^jJl ^P 4 jS/j ,ii>-^L!l a^zill J^L>- 

^^>«j ^jaI^J l CJjJl ,_j3 jvJo itilljJ Owjj .|»po <u«ji 

. yi£j Jsl a 

^ lijIoJl ^ c~u » la i ^1 ^j-ifJlj y (*j>«Jl 

:<22> lA A^lajJl aJlA iJJjjI .bjSL><Jl j-fc C~pu aOjL^Jl 

(jla ji^ajJI Jj^au Jiaj <{ 1 977 jalluiiij hj uiiil - a AC" II I aua 

Oa\^~i iajj 100j 10 Sjl4»jj jk pj-^- *>" ^ La SjLaJI 
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4_alt jJjj .4aj jLaJI jxiIj 5^3x0 4 ,uu\ '\ «_.!■% m <j-o JJA 4nft 

^2J| 4iAJjJI 4 jjj£JI 4jJj?jall oL*Ju»jJI 4<r»L* *4 jJj)?j»II £>\ <rt%"ll <j-° 

<<L>j}j£JI 4jJ^AjjJI oUaajJI u‘il i 4lu* 400j 20 ^jjkj libji&A 
4jl^ ^0 *4 jj j) 4xtu 30j 3 I Aj Ufl 4 -vj*> fl a A Ll^j] ,*l l\A 

LaJoC oj£^£ jlj«o pIj^ La 4 ja^>H i,in- util CtLuraj i ( j^iA-ujJI 

jluoxui J£J — 13 10 L f^ t J 4*Ij 3 J3I 6OA 5j&xaJl 4xa^jJ1 >.i^ mil J-u^j 
J “ 

jx — .^aJI ia^iLiill 4£j^tu j\ (] Vi l^j^i >uiS ft 

jiallu jJa2 jj$1j jl-ia jIsIjj jlafl fjA «UL£> Ci »nl5*i ^n/noll <jl jJQ aII 


|U) iaj^pJI odJli ,JjU JaxiAlIj Sjl^pJI <a-jj ^ibjJ — JjliaC jl.U 

j53l J^AiuJI 4 j£J £j&j«a 4ia.^a jlall* La ^ Ifl&jlcj 

^lc. j^JalU jh£.lj£ jjjS 11 ^/huaII ^lc. jjJalll <_jjlLj .^Lju jj^il ^^iJI 

.qLijIj JJB <jjJuaJ 1 c£j" iiunll 

wA 3 t^ljl ,4jlb>b4 j| ^j>u ^jJ^Jlj j^JjtaL^Jl L^bM> jl^J wA3 

oLo ^3 4jUJLS 5jJ ^Jl <L5l jJLp- 0 L 0 I./ 31 I 4>t*z> 12UUJ uLU3 

l^uoL^ o ^JLJUj 1 4 ^ 3 13 4dl!t3 c*>13 oJla ( Ji» <jl ^j>caj .v— 

Uajt t jS3 . j*j>«j Lvo e^Ul <_jJj>u Oj«j (4>USUl <us Uj 4 jj 2 

0 ? 

4Ja~?c>JI (1)1 < JZ>- |JL>- « J~£ 5SUa tSjsjSJl JUjj» ^Jia 4 ^jL>J| ^ 

JpUj aJUL, »jl3 Uj Lgj»*<o a^jL^jC]! j^pUaJI 

Uj Sj>«Jl ioUJl U*o LmJ^J l 4 .»«j>cJI o1jU«a/^!I JL3 c«_LlJS ^)l A3 L^N(j 
J^>-1» aJU? «JL& ^JS* .4^j jL><Jl J^h Oa>iJ LgJix>iJ 

.JL2jc 31 e^Ul 

^ ^ ( 
jj—S^t_ijjglai Uj LLltSj 1^-5 ^~j9» 0> 

k« .i(Vji UjiUJl jjp ^jUll (_j jiiJl ^ JjL^JI JaA-jailj .(_$j^Jl ^-UjJ^M |*^ < -^ 

43U» jj l4_jjj 03 ji\ ^3j . Uaxj \^Jzxj Ijl?- 4jjLija ^wzXi ^ 

«-Oj 0>L"^Oa ^y]| aJl 3 ^y3 6jl j>*}\ 4?-j3 j»A«jJl AjjtO»Jl ^iUJl 

(J^l^ i^y* j* oMpliJI i LJ ~. 

olpl 4 JUP ^jlkj LOi (.43 Up I 03 UJI ^y> j «../?!I 4aJL 4*<k5" ^Jo caJUjUI tJLft 

4>0 iJLfc I ^Ujb'ill JpLflJ ^yjL . Uajl 43 Up ^)jl ^ aJjVI oU .>JI .la)j 
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AIaAJI A*jj^f l tfilijAwjl 6^aJ| ^Jji jjJ ^jL 

o>xJL5I IgJ ^Jl oU-_p^ll ^i-G (_$ jaJIj tb*A (objjjb) 

4l>w> olS (cjUjjj^JI) ( j~*’JjJ^$U <Sy oSlj .Udju l^./aio !j^*j 1 ^.,a> 
A^M^bUa^JAjjtll ^lp l^JjCj ^^SvJ iajwzJl !^y> A j~£ <U»5 ^jJl ^U>*j lA«>-JA 
^lp iaA3 teJb . L t jl a jiJl jl ^1>- ljj>- io^5 j j^T 1 * —*>*> Uj> 1 g --*■ ^oJbj 

. U^a Ijj^ It jl L^^»j tlji>-«j--^ 1 * olsLw> 

^j>tl)l LiLoP (_£jjiJl ^UJj'ill j*P-b liA jb$j\>- t—aflj*» ^gJaj 
L^TjlJ>- “U-J.1 jjA ^3j>J A^UJl ll« .,i?7 A-OUJl oI Aa.JL > - lliJt?- I g,l ..‘Ci* |(J 

^1 (_£ijj *jAJl 0->*J aJjS/I CjU-~j>JI ( jjj ^uUl JpbcJlj Uj 

jlljjJjij L/r^^ u^yjji a* t^'j ‘(*Ji^ jS ‘ <Jjj oiJ& 

a jlfe (J^>" • Oji CjU jjjj> 1$jIj l jJ>\,ii.-JtS J^Lio CjIIjjJj-JI i_bj3j j 

ObJ_yj jj AiA ^lp A-^>-jaJI I i-«» Ob jj JjJl ^y> CjbjjJjill Oj&j aJUjJI 

.(feUa* oUj _y^3}) 

ibk« objjJj-illj ob jjj jJ\ t_jJU>«J ^Jl iaJUJULII a ji .Jl -^ -^* ti^jia^«Jl IJLa ^3 

N IgjU ItiUjJ . aJ.>U)U CjIjj Ji jjJl (jl AjLJL>- ( j.^34) tA—wJsUijiJ j4^\ Ajjtll Jp 
Jj>- ji ia~jl> oj jJl .UU jiJl (_jl p jpL-J |*j 

. aSU? ^)i (J j>*zi\j Ig^poj A^LN CaUj ^0 APAi/cJLaJl oUjjjjjJl 

^j)! iiLft jjAJ ^ a * - t^i I-® ,_y9 l3 J&j AiUaJl aJLaj . <24> a 511» i3^0»l 

. At.laj aJUp liAlT . ( jggb\zju>jj^S aSjA p k_JUil ^ 0 j£jj iaLaaII 

iL- 170000J 10000 ^ U ^1 Ji tjlijl IJ*\J\ oi^1 

^)l l ‘- ^. o .JT i_b ,jA aU«- 1«J| AiUaJl ( J_^aJ ( _^J (oljjJLiJl t_ib>tT) 

^LajG'ill |*pJG t_prH A~oJ>»Jl t_4^JLol1 *g3jjlc> A- . 1 .1 J 

tijyb 0b ^../a.l!! j^jJl kiUS iS^Ji -^b»-i^M j^pP J^b“ C... T . o .« ft ^Jl Jlj^-Sfl 

j_j3 Uj ^Jl ja JljT N j^aJI ( _y>_^^Jl l^j v.ijUa~) 015 (_j^ll 

pj Uij tbjjAj uuUbU tji^ _^~aJi 0j£. Ji iji jA ^aUjVi . 1 ‘ ..>.. a ...j tills 

S’^jJUJ lI js? i_9j Jo cili UJmj t(_£ j >-1 “jbxj .A—TUxXa Ijj ia.^u Uj ^j>d\ ^3 
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i^^~»Jl dj&\ jU IJbj- S jy*** j SjliiJ <1)1^* J5" j^s Si ^>-ja 

|jj>- frjsf- ^j .laid ^yaJl&j La jAj Oj£JI <_$® i_->jJl3 ^ JaJb LgJiP 

0^m5 4P^mJ jJ^Jl 0j^ll jJu Iw 4 j 1 ( _ # ~~S_ f )l jbS/l t_9^b>-Vlj e-LaS ^ 

jJS" 0^9 jrLaJjl «i>jJbJ OJj i>_.*^a]l ^jA tl)b '~-~y > ^ J . 

0^>cw?i ilLUJl! •^ >m i^l Jj^*l SX> j-^aai LgJ jl5 ^^Jl ilLlJ 


4jLL)I frlp 


■J £*~* 


I oL 


( _ # 1p ^Sl JjL*j (ji>J j g . /al l Ol^st j»_p«lll 
iaaboj Lgj <upU*JI Ljj jXj^ll ^ ^j^jJl d)b ^ja*JI I-® ®UaoI j_yj£Jl 


.IaJLOAJ j!^ j-p 
* $ 

Ojjj^^>%J UUJ jL^jNI NjU <ub j\ai\ clLllj ^cJ&J ISL&J 

^ jlS" ciUi c»>cJ LbLbJl ji^l ^j-S^JLjJ j^r Jb>- Jbj-j iSi jl ?*bj— 

0iU ^jC- I-Xa jJISa ijA>- jjp 

^J .4 ...>,.. JgLjcajj4^ll SjxJLI ijUaJI ^Jldl ^jJlp » _Lk xU ijiL^Jl ^ b 

_^>*JI dll uw Je-j^Jl Jc-L—o Jii tilli . Ujl>-j Ji b£ L«J iJJJJb 

Lgjjj j~*b jbgjl LgJ t^>Jbu pJ t^j^jS/l b-S^ j~^i 

la<».<»ll Lgjl 5ji iiLAji ^sil^JI^ 

. A-jibJI ^jLaj ^jJI Sja!| ^JAj (_jJJ|j . JjJUiJl (_^J^lll ^bju^ll ^jljJl 

JJajj ^jSL^Loi jlj A.... *l ilb- |V^li ^j)J ^^>bJl jJxdS jljl^JI jii\ ^j-lLgJ 


JM>- IJLa iaUaJl JaJuj .«ujsJ (^jjJl ij»^\ ^ja a j &j U iiL* jlS" UJU» tiUJi^ 
> " ■ 

C*>b SiLa |*Jaa ^ip jbgjVl jjA LgjCLojj j»j>iJl JLaaj ( _^Lp iadbcj (_^JJl SiL«JI 

.UpIa>oI ^S\ JLoaJj ^^LpI 5ili5 


jJJi ( J^xjj . ^..Ja'.ll A-jli ^jS/l ^yl-Jl ^ J>C Jl ^../j7 ttilli kl/JL>u LoJJLPj 

tv i5]l ^ JpI SjI^ C/b-ji ^jibxJ (_jl jjp tSJLJl Si^laJl 1 _jLp 

jJaasJ ^1 iSSUaJl ijA -Uj^Jl hlUi (jiiajj -(^j^jTJI ^LaJliVI <uUp ^S*~i b 
^La^jNl <uL*P a^la^j La ^Aj t^j>bj| iijjJu t^^j^axjJl i.iJUw ^AbJl 

e-LgJ As^Sjj . JjJ^- ^ ( j/aiio aJLukjj ^>»Jl ^LcJiJ {j* »iJJi nii^tj ,^j ^Jl 
ilb- oli ip.. la . ' . * . H iJli IXla? ^j>»Jl Jbu i^^JLJl ^L>o_;Vl oli ijl^lli <ujb«jl 
(25)^^^J| ^y, ( Jio pJ LaJU» LaJLoaj ( _ # Lp iaibsS ll^wabji S JiC .—a 
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SiL» t-lUi -Iaj L^S<j j£> (jl j»^»*xJl ^lx»*J V Jbu 

JaiUjj i-oL»«Jl LJU» tboj^>-j jl£jU*Jl ^ islisj 

^I^Aii-al LgJp lA»>Jl CjIXjI^JI .Jjl ^X^-'ill ^^JlP 4>oUl ijj^JI (jlj~Jl 

|»_^>*XJ| ^lX»*J N tLfc.ia.xJ ^lp aJssUmJJ <U-S^S3l IgXw jlj^X-vb iSlbJlj SiUl 

. LgJlx^il Jbu jXj 0 j£S\ 4ji (JjJi Jbu isUaJlj SiLdl ^^Ip Jj - " ^ll 

l->~ <w -UxS' S0,01 _p*j ^ (_^1 tjj-S’jLjJ(jlki i*as>tXJl ^Uo-Sfl _^iaJ 
j » .s <g SM ^l^»-Sll jJxuiJ Nj / 26 *U—*-i dJsS S jA 200 j>u J ~&j ^-asl JL>- 

(*'jbc~j c^iUiXJl laitj }Jl ^ ^yt^j I- 4 Igygifct cS/ jJL^Jlj 


(jj^u > <—j jil j^UJl Lgj jj jjJb v!p«J jl$xJ V ^«£JI yjMi 

/A 

. j j-asI «uX*J iJL»J ^IxJb _L>-jJj -I (_^j^Jl l*iySj 0 j»y>«xJl 

S^^«aJI ^y»*xJl JfT 0^9 n2jjjj .Cm 12500 y>txJ ^Xj ijl j» y>cJI 


-li ijjJjJl iS jb»^Jl j*y»«jJI ( JS (jJ^j (jl ' ' P yt b > XgJ t JLftj jU* Oy-bl J3 0 


.-b-Li «-ia-j l&i^S j (3i^y»*xJl JJmJlj .,j9 

(jl IJLaj .a^a jLJU 16000 y>*xj ji-pS/l ^y>*xj| -by-jJ Oj-mi (Jjjjj 4jwjj 

jkJl ii>-^ Jlji V ‘jj*' J\ oi_pl ^ iLgK 

dj>%J j-JVI (jl jA «L>».'»«i*..ll jUp^I j^S (Xlmls^Xs^-'ill oJLa f-l jj (_Jj-b»«JI V---JI 

Sj--^J l ^ j>«Jl (^jO L*~;. ji-pS/l ^^a«JI ^-.1 ( J5Lio jJLa ^jll 

.£j~> 1 J^-1j <<i(lUS (3^3 If’i* ijjjii ^y> 0j~S 

CjliliS^ Ola 1 ^».s^S/l j»_j>*JI <1 ^lll L*i yj (3_^*i 5j~^Jl ^Jl oS/ 

(—>«j C-jL? lij U ,_jl ^siljJl ^y> !j~J i(iJJ3 j • l _yLe , l 0^+*j3 

iili» Cmlis-b ^1 ^lx>*j« j*k*g}\ ^_^>«-Jl jl JjmJL Jli JLs .Iji*j LajLxpI 

0 jji^ail {*^>«xJl (jl IjLa Ji .JLLdl jjmi ^JjL^ j X j ^ll ^J-maJ ^jSCJ ll~~i jJ«-pl 

. 6j~»^]l ^^>«jJl ji5l iiUs es-US - CsIS 

iol^JLp j«P c-l ./is| 4-JL«P iilXA i^jj^Jl j jtaX . l l (j^» jL> 1 ciLjl ijA 

( J^Jb Sjijjl (3^xJl «j--^]| ^^>«xJl >.*—m?sl ciJbjJ? <UX^j CmljXS J^>- C-J-b» 

l3L5ij (iUi ijlji . (27) ll_I Sjy-flS i-Caj CjIS i y>-y> CJlS” l^jSl il»l__ l^y-ml 

Solis’ cJl5 lil L» (J j>- j»j ^ja (■ ^mjl Jf.1 —Xj Jti .I3 »p (JjlsS/l jJ«-pS/I j»jsycJl ^jll 
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.P'LaJD 4^.^.* AA*0 jy** ^jj l*rll ^Lp^/I 4dUaJl 

.ii>^l i«i^ 

plib'ill® ( _^1 p ^Uasl® ^r Ua ‘/i» Uj~jLi ^j -}>a^ j£i\ j jla.zll j^s 

jS- pLasU ^Jlla. •aa |vJ .pLalj^lL ^y L j■ /?’ ■ & (_jl i_jM UiV ttt ( ^w ..l a )l 

if?- j _,oC .Emst Mayer <28) ji U c~Jjl L>- ji yJ\ jJIp Vh^.\y a^l yL& 

Us^_j3^«Jl ( _y*~JaJl pLiu^ll aJT {y* AyytS- yS\ j£S\ jjJaxJI <jj~jUi j!sl> 
Oj^SIp iibjk ieL>Jl y^ju Jbjijij ^jjjjlb jJjLU lf^- yi\ «l3 OlS^ ( _jJl 

.ebjJb^JI jhlsAoJl >—■.-■■; I.<^i»i l^^ax; ( j~bUj iJUb» jL?-t ^ya 0j&> ^ j?*Jl y» 

^A ^lp IaJLC-Uo oi ^3 0>U jiiAA ^S\jZj pj Aji ItjJJb ^j)l i_3La2jj 

jS> LfZ^J eJjbca OjIj^A OjI ^j~*2 ieL>Jl y^juj .5jJtl«Jl v_3j^laJl 

. AjjlSUs 


4j $ysy$*A <jtj^L^» 

blSX pj>rj jl « J>%A (_ji jJSwJ «jSLeJl aJL>-^»J| J^U>- lJ«S y* SjLiNl OUJ US' 

O^s ‘(*i ^ tSjs-'i j-^Uc- <jl iiLfc ^Si jJ 

ois- jJ .eJUb pUJI o>UJ yA j./i >*Jl a>*^ ^JLp o_^SU> o->U ^^>oJl JfT 

g II a?-j U^jI 0 ^Sw o^lS" Ifil Jb u_^SI^S ^Jl e-i-jJ 

4«.«. i >... t . J l \zSS-y±>*A ^3 ^S3l e^UJl ^..Ul Old t^ylUJl 0-3jJl ^3 ^Z?- j-Jlfllj 

l^jXJUJl I43 ^UaJI v_5ljSai ( JSwjj l«jU Jlji N 

If^P *il 6j~£S\ v_. S IjS^I «Jla jt UL&jJl yA I j~a Nj .Oyyj 

l op- y±>sA <uL>-b 0 jJw> iw-SIjS i*jji U^jI iilzA iJjJS £aj ,^~S jlaaJ ^1 

jjlb tAii ji^l i^U»^S j-^?Uc- v_JUJl ^3 j ^Scj ,_yJl < ‘iy£ > j^\ viUi j_j3 Uj t4.««.i>...t.Jl 

j-^?U*Jl «Jbb OjpL>- ^jjl . Jb JjxJlj OjSULJlj <.0y^!)\ 

Jlj-Jl ^c- ebjj~C~U» iJbJl Uj i|JbL*j jlSS/l iJUw-S^J! 

. «JbJb>- jlil '_ -£ jJl A^cOi OoU vlllj '.A^J>\j J j' 

UjL o ^SJI j-^sU*J l OolS" ^jZJl AjjajJl SJUJI A3jJta j~£> i> j**A 0^3 tjJJb ^ 

.0LfJ^U“ Sb^A- 

yill ^ {y> US’ ULkP Jaaj 


90 



oj3^JL ^mm5jJI l^oloXaj ^LL ^lj Ui> 4^«^vJl 

^Jjlill ^j^-jjJu^Jl ^JlpI ^Ijlpx^w/1 ^3 Ji 0j£* <jl «x«j 1*j *w>waJl ^j>*jJI ^ 

^JLpI lj\j>- 5jlj>Jl ^lijl t jJlj V ^gJLJI AjjSLhJI j£\3 l_~~u t(jl y^’-'yS 

pJJ 4*1**^~ tJUJijj- iSjjJ 'J-SjLjIj>- j}? 6«JUb . 8 10 

^j>m*JI 015 ^J t^JL^Jl (jijjsi 4 JL«m 5 ^ll ^^J^JI ^Jj^>«j 

^jA Sjlj^Jl v— -n.«.> 4-aLsj ^jA -Uj^Jl y— m.n.j i—Lgj 

\$ jA**0 l ^\JSj Aj3ly»jS^ j^llP jj^lal jJ^>- ilJU^ ^o_j .JbJjf 

^yAJ tljl^4Z»*l ji^Sfl ^jJLa—^J l j-/7'-* 11 jA -U~l><Jl tJ-3 Uj5S US’ .Jj JL>0' j_y^" 

«JlA CJl5 .a! Q.1 yA 4-A->ej i_jj j£» 0~>«J 0^53 ^5vaj ^jj| ji5Sll j./?’. »ll 

i_il5 C-3j .iilZA 015 4 jI La jAj i4a^c- 0 4-l» j 0 jZaJ 03j^>-^ a i-43l^ aJI 

. I.LLkj ji5Sll AjjJDI ^ yi\ eJA ijA 0 j^S <qjLa 5 
tol y _ll yA !•.*>, ^-yt I_ijjL La OJ&>l IgJjJ ^jZJI 16 j-s^S/l LfrZL >-jA J^>- 

ji^S/l «L5 La-£)I y& LjJI *_ ~>yj |»j-ijj jt 4ili53l aJIp ^^>«zJI 4pUaz.«l ^ 015 

* ■* * 

4.i/?dll^ a j-^Lp ^ZjJ .O^jJ^J (J^^“ ^Lil 

t43 j>- {£jy 3 jSj (_^l Jli J^Svj 44 -LojJI eJlA iO-£Zj! Ol JI*j . i—A jJlj 

^y*u .Jl eJLgJ Jl 1 -La (JJLLjj . 4-jSL> 0I Ojljj (_$JJl AiUaJl ^Ji-U 

jAj caIjLa 4j jli olOb ^ JLp Jxj L j X Aj L^jI t y*& 43U? Ijjj’ a L jInJI 
^spLjJI jjglgl ( _ r 5y i )jJOO jI jLjajLt^ll aJlA .U yyyA 4«ip La 

oSfj . \iyn.u* ^SLa> ji5SM SjAZm%«JI 4JLa-531 

JiJl 4 jJL 4J La-53 I y0 LaJI j~Ju t Ja43 IJL?- eJ--^^ 4-Za j iO>l jZa) 3^>- jJl ^3 J 

* <29> S^L 

0^1 J . «0>LLa^JI oJA 43^jC-»l ^jjl ^_gJLoJl 43^)W 4j^>waJl ^a 

S'*. * ' , 

^ajT- llj ti l-- l j^.,Al l «.j./iill l -«-a! | t l^-.-'. Zj.^li *^LSi ji5j|| ^-tfLoJl 

j«i531 i6 jSLJl 6 jiaJl ^ 6 ^>mJI 6 jZ3 <J^>L>- JaaJL 1 OJJ 3 ^>j. jlS <jl 

43^LaaJI ^6 J-A 0^ 4ji5l ^c> jaJIj . Lm—j 4P y*J OJ^I>"l f < zJI 6 ^—*^il ^^>oJl l yA 
L^s^UsI ^jzJl ibLgJI 4iUaJI 04 L 43 -G .Lijl ^i5l 4 ^L a -5 j-pLp o..1Jn.»Ij jl$ 

4 JLO (_5JJl t—jjAjI J-4 jCJI ; ( J5 j*J 0) 4V—Ipl O jAi Jli L^JljL>biLiN 
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ji^l aJL^-S - #Ja c»> ^JL> >JJJi j>p 

L_ij^laJl sJUb .ia-p^Jl (_£pl.^aaJl <J^>- 11 jJu>- L^Jj^So j»J 

ipLJI ( Ji» aJL^-SJI LjJI ^ objjp- jj^Ip cu»po ^j^S^LjJjp- cJj^Jp 

ijjSLLJl ^ j_^ScJ iol5JLJlj tjj-px-.^ Oj£sj (_gjJi 

S-^Vl ^L>\l dlJi ^ Lw i6 ^JwjJI 4jjmoa 3I objj>Jlj 

. ob-Jj jJl pbj obJ ,_jAj t^Uy.ll 

OUJ ^ SJbljla A»j>wP A L Sb b J ^y^pl Jli 4.« ;; lall <U1j ^JlL 015 ihiUS iApjJpuj 

pj jl ic~p< aj> oljLL» 10 ^1 a jaJ kijAp- Jli hiUS ( Jj»Jj .4-jl— pLJI 

i—.fCl o»o.co ^xil jJ^p- (Jl^>-I tviUJLJ . iLLb ^«iii 0^^ 

.C~5jjl Jjji J^>- JjuJL OJli iLaji 6 Up- L»jjj i4j jiw> 
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ui°l J* 

JkJidUj^gXa 


A aia a 


0>jIS 4p^ 4jf cUa4> ^3 jfu US' 

Mj .<uJaJl I^SlI Jb>-!j J-Aft a v_~SjS lJ 1p !l> i ji U*La 

Jl3 UlS ISJ La jl lUgPjj ^j* ( j = JJb^3 UgJUS AiUjIj «LpJ 1 OJlS ISI La »_3 jAj 

<y ^ i^l ^y~~jj IJUb ijtuj .(j^j9 (1)1^* ^3 L/ijI lj 

CajJjJ Ulo .abul { ^S’ {y> IaJUpj i_ ^joi\ ^y> ^-SS/l JlOaiJI 

U)L L^~jtj 4 SU 3 JI jfju jj* jr^i ®jfi >■—’^LiS isliJlj «L?x!l ( jp 

!_j)J l. .»./ill ijA J~JU lULSJl} A^k^jJ JjUaJl ^^J>ijL <UjLia jn./a\\ 

4*JUt>a>a Ajlii jt !b- £"l^ji jjP ^jLJl £"U*i^|l Jl*0j JL>- ^sdflt 

iji* CoLaxJD 4 aSIjXoJI J^ljiajl (_jLp jlSVl ij* Oj£j -Ajj . 4*^l>«Jl Ljj>oa 

UpUjjJI jf> I^iiJl i_jJl isUa^lL 4 (,> ij^^L UiJl US_^S3l 4jr^»Jl iiipSfl 

wjialj^jlj Oji jiLJlj t£-lajU)l ij* i_ ^ «~JaLUajj^£JI ^U-i^ll 0^*~ ‘AsLiiU 

-i^j^Jl^aLioJl ij^j pJ oJ — (^j?«* ^LU ^^Lp j*b^J jlaJL tULSi ^ jj 

1 —3 y-» Lot £ts*-^»»Jl j^e> ^jA jJui t^LJLj .Uajl jk^oi\ iiJL j^l^laJl «Jl<b 

. •caI jJl jupjJI oL£ aJLpI a. 1 0 _>S3l i_^3 Ull-i^- ( j^JL)u iilijj oL>- i_jLlxSl 

jjJ b ^yjl jUaS/1 i_jLp jl ^»^»Jl i_yU oL>- frUJUJl Jupjj Ji ^ L> a Ja .a. i ^ 
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\l3j )I ^ J?*j uiUi . J>-j ^Js- Ujj jt J y- 

. (2) aLaJJ laJL. 1*1LgiP sJjjkJ\ dj&\JXrji\ «l)l£JI ^ 
{ ^S’ eLaJl C-a—* Ji Lg. Ln . lj td)j£Jl j_j9 y -T jl^a a La- illiA (1)1 jJ 

OJj j _ y 3 SLaJl Lga-LaJ SlSj ^iSl <LsLa-£ j^aLc- Jjt oj^is L«jj 
(1)j^Jl ^ jUu 100 L«jj— cjI ibLgJI jIjpSM ^^Lp *Ljj .<0-* cjIjUL 10 
'*j~> y> jaJI j-LJ — jUu 100^ U ^^Lp i£jF>*i Ujj Lgia JSj tojyuJl 

Lfcjj^U (1/* L) _)& L*JJJ ‘(i^ ^Lat CJ* 

lil La j£)l ^ UJ I jJaiib *—JY ttiUi ^jJI oLs^ijj .^JajJ! li«£j£ 

d/° ^Ijji Ja-jJ Ujj . Ji*J jao SJUl • >>JI 4 J*AJU 4»LaJI vjJtf 

jt LftX^jj jjp ^)l OJjJl ^ Ja*juj jL^Jl frLiaJI ^ Up IJLju JlLcJl 

* ., (9 > 4^ajS/l lJ Lp ^iLaiJIj aLaJI jj^Ja ^!LtLii LaJ —j 4 «_LUJl 1 <a>-Xj . ^Lft j j «/a i ^^a- 

s 

^Lp \^o ya>-j 4..>.^...t..l l 4 P^jLp SjSja ijj ^aIU j~^Jl ^jli!i j^p l*.*.,<a< 

<1)j-*jJj A*-JaJl pL*Jlp |»bi»a j! 4 Ja- aJLaJJJ ^JUJl y 

AiUaJl oLti JJ (i--a- j*^jLL> jJJbO il )jAjit eLaJl j ^^ajS/l j 

kiUj p&JJ . Jidl ytJS jt ^yJl 44i^a ( j~S jJLjJJ^>- JjJb>- jUaj ojLJI J^L>- 

0JJi^ 4.jty3~ <U^i^ia oUl^a- JLa -jj N jjw ijJLa- t yU 

/ 5> ol>ilL^ajJl oJLgj 

^•g...lt ^t l 

dmj (_jLp oLaJl jjgJa lii^a^j liiPjjjj»«j> ^y Jj 

ja«j Jia O J$> Ji JaJUdJl Aj^»mJ| <ukiaJ|i) <uip ^jUaJ La JjJ 4 j~tU «Jl 

4i«itt Jj Iajj^jjmJI (JjIj^-I ^ja 1 Ja- J>*J 40JjJl >JlJ^ .Ajx» (jjljLJLa 8 

lUPj«j^a Jjgja jJ-3 aJLoLS' <Cm< CjI jLLa 3 t> y*i ‘Umi OljLLa <LiL«j Jtiaj ,«LaJl 

5jjaw»JI 4 ala* . <>l l ^S^LaSll y» 1 Ja- j ?&-ll JliA OjSIj Ji 4 j 1 ^ji*J 1 JLAj .4 <«,~j>-JLII 
.j j£)l ^3 LjI ^*a- ( j = j Lftjjlaj ( J ? t aLaJl OjjJaJ vl^a- ^y^JL) 4>JUaJl 
,j!Ljj 4CharlesLineweaver jijjiJ_pjLU j;jJl yJ^\ 5-SUill tLjJJl aULJ UL; 
AaJUaJl ^k-Jl (—tvaii 4Brad Gibson jj~~a- jIjjj Yeshe Fenner yJ 
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aJutfiil j*# i-.Aii 3 j^rj !SJltf*oJl eL>«JJ 5 JjI CjLiLia SjujLb 

i-i-jj t L y>-jJjjJI jjUrll 03jJlj ^1 j£Jl <Lsl£Jl 

tftfL'.oll «JLfc -bJL >«j ^ Ij^LicaJI a Ja a^o-XoJI ^jo 

£ j^Jl ^jo ajo 30000j 23000 -b*j ( _^Lp La jJI^o jl>-^j oil?- a aLi -o IajLipL 

iX*i J^J bljljLLa 8 j 4 0 >j^L (j-o ^ J 

50000 bJ^LS t,A<<a} jSfj .L~«J ,jo j»Jii |» j>u Jl ojl* ^ 5SUJ1 75 _p»j jl 

ASL-Jl 1 a. si~'- a ^3 ^^SLJLJ 4>iJL l dJl 4 j^>*oJ| 4tfLlo.il JL>-_^J tbjjij o 

^) 0 *J 14j^»««*J| SiUJI jl jl^o {j* tviJJjJ 4>*0»j . ilLlil i—Jji AjSya jS jA 
.ilLill s-jji iy fioJ Sjs^jUJl 4sl>»ll jS\ io ji ^>-S/b l _ J i5w-U 4 >JLa1I 4aLioJI 

I^JL La <_jllS3l 

,dj<UII tbjjiJl tLoJjJ a * ■■•*■11 ■) (jjl i all (jo£^Lalj}o aSU'.i. oJlia < ( _ r HjJb» 
fjo I Jo JikJLij *{pJ*V' (jo *bl Si ^i 4 jjLu^ jjaLl jjlxaJI j i l M > 

•ijjlfeJI i> J tl >J iJ^LuijJI jfi J^ijilt 4jj$j » I (jjlxJI 

Jl d^iB Jl Jxcu I 4 A) L*J JJI *£!£« tt^udl w£(£ll Jjj 

a> l^l tll »n 1 ^**- »n j^iaJI ^jaJI J^LuoJI ^^jJI 

Jl JIaj jIjSj jl! (dL^JJ 4jj^oJI 4ljfl*ll ji^ljuii Jtjjj 


( J^ljJI jUltil .plj i mil ^ja CiIjLIa 6JJlI «±]LiA jlrfcrwJI 

Clljliio 8 ^ t^-i.ill 4 <v ILall idLmll '" 0 ^ ^ |,v jl **- ll *llj 

Jl {jjljuaJI jLiiSjl £-0 £jiJI £-0 OJJ-U (4aa.jL^ JjJa. 4 jLaJI J 68) 4jjju 
^aall |^a AjLJI ( J 75 jj! ia *1 ..lipjajjJI J>Ua jAUAilj Sj^aJI jJI ^^L^JI 

4g.tu jlolo poil libjAC. Ir> iHJJA (_)UAuJI fjA ^oil (jl c fi n 2 

jlj£j cUj J Lu ...Lo^a cmaJ ji I^JjJ jJI JaIjaJIj .. l> uaJu}\ ^a 

djjlj ja I^JLboajil oIjI-JaII <4jjj^aJI ■_■■*■ '■<!!» 4 \r\ <»I^JI CiUjl irtlH 

^<i«j^^ &i>jj p^‘ii otjia a ti jbj .corotation j^ub&Ji 

.o^4jIuJI jJ 4jj^JI jlalloJI ■ j£ja11 ^u^IjJI 
l b jj ^Ij^i ^jA XjJl (1)15^ ^1 s—j jl 

eJA lii^jljL>-i OjIS^ Lo^aj .^jl>«Jl j>tj LJbCbl L*A£ jA loo ji^i 
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tAJjj a-SL j~e>\us- Liajl oaoi oi l-gJ^s toJiSLiJ Ji IgJLJ sL?JJ Sjj>JU 
ojtfk J 5 c«^> mJI «_il y>- j>%i ^S\ LiJbcul Lis' .sL>JD A^L^Sfl j~p UjJI 

«_LlJS j~*a jj . Jil li jjjij~* OlJb»-I ilbA ol£ AjSl t^«pL*Jl e-iA 

>-■ ..<?fl>sjl li jj OlO>-l o'Jj .Ujj>«a SLa«JJ ( j~Sjiu Oa- 

Jb>- ooJl»J to^> mJI J£ ^3 aL^JI a^jL^^]! j-^?li*Jl aop itajl Ujj tgjAjJi jjj*j 
.A*sj-jl>»Jl AjIpiJl 0 £jA J >*J SLacJlI jJL Jllj^- 

ol^Jl Ol 4Cr ^l jJI ^ • -UiJl J li~ JXaJ £jil A>i^ i;b Vi o) 

^s-jj .^jiS/l oJia oLlgj ^4 jiJL' gjl a j^ixJl AjUiJl »_jji 0j9mJ 

j>% j (jl) (^i ^ bJ p ol£ ji viUi 

fj^J t—»>j5 j^^lp "■ » > Ujl ^jjl J«^aj i_3^*x cCo^JmJI ^jA A-j j~0 AO 20 

IJlaj . VjO ajo 1000 j»u ^^1 p Ojjj V tLsALil aAJI <_jjJl! a~>-jI>- ajI?- 
J>-ta JL*ju L? jJ L»^> j~^i J®^ lyaJj \j jjjjjtA (J j>a> oi ^j>tX> ^JsL>«a li»t 
A>rla...o ll ol^9 mJ| OolS^ li| l*P JpLOj PJ^jjl Jjw»*j IJLaj .Ajj j&\ 0 j9mJ| Jj^P 

. l yj 9 j^Jl LgjL j»\ ^jj> 0 L 9 JJ ji5l 

oL?- jjglal t_sj Jff jwii A»JLdJI aj^>mJI AikuJl ^ 

tjl5 v~V< ap,_ y3 j-oJl |t-»^JI ol ji tVjl. v^’/^l ^^>aJI ^ja JJiajl oJLax^ 

0 i JP>-jJl ^ AvjJJJJ A>V^J ■ Vsr^ (3jZ>»J ejj—p cA^oUwsJl 

Oj^J V Iajjj .1^-51 aI^JI j j^la.*.l Ajjj ^aII 0 j^Jl Uj aL^L AOLoj 

Jij .oL?Jl pLaj i?ljL>JJ aILW M ajS| LojI Ijl?- I^V? (_g ^«Jl 

<-tS£ j-<Jl A^j>tj ^ oLpnJJ jJ^UiJl i_ Sj£l\ jS ^p Ijl?- Jb>- tiJJi JLOu 

aIs^Ijj a>-LuJI Oil? ( j a ji5l (_£ j?>-l aSU? j^LsAo ^Ju>d_j oL?xJl ol JLo-I ^Ip L^sjIj 

iLaj js^j jl jo~-.*')i v»a^J aSU» c~>-b?-l Ji oJl5 eL>Jl oi jJ • t 5 *A»oJl l^- l yj 

a tf A 

j^Jl a^Oj (Jjul j^^JI f'l*-iNl Ji LAS' All ^^oJI j<V 

l»la»4 ot tOlli ^1 iwiLi>j . <8 ) jvaoJI IJla ^1 \-j ji\ oL>Jl oJla J^LiJ ^iol5 UJl? 
a~S j£3\ oljlJpjJl ol ^»pI ji\ £jA .a 9?jSyj j» jp»oS tj*JlAlLA Jp j jJaZj ^ 
oOJLj oi ckiUJLl aa*v^j -a y&~*A j£> L o a>-j^j^>JI ^_^>oJl J jj>~ 

oLp- jjiaJ Aj jjws ^)| kiUi oij • _^>oJl oJla Jla ao^LaII AillaJl oLasOJ 
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«JUb JfT lij tviUi .^AjL>*iw> ■ 1 ft~».tJl jS> ^jA Aji jV-P'J tt.L5.Ka 

,jA t_J ytJL jyS Jj>- J] jJJ oJISaa oL>- ^^lp j ji*Jl ^3 j^3 tjLlp'ill ^ 

. o^aaJI 


OjSJI (Jb 


O i_^l^^Jlj tjt Ja«^ ( J_jjjL*P i_3 j-JLaJI 11755 ^IaJI ^3 ( Jj<jjJIj 

jaS\ jJjJj .4>Ja„a Ails- ^j)! tA-oUJl j-atj C~»*j tcJjJxj tjlj.1 jLp AjL>wa A^Xi 


SaUl C-acaJLiI L x* t ( j .~».. t Jl ( J5wXl] t j>*,aT.st 11 ^3 0il)Sf tiLtJl t_JpL 

jj^i j tijLjJlaj tXaL^a^Sj tjL«jlj tt_.5lA t .& j^^Ip AjA«x*JI 

A; »JL)I Lip ja~*a ^iJl AjUaJl j_^3 Jj AoSlsxJl O^-UI tj_£^>-1 SjLaj 

, S^!^.lJl iS j5Ct»Jl SaUl tiUwi ^a Oljil 


^3 tJlft i^aliuJl tjUwi 3 j>j v—w* (JJaLjj ^^«Jl JaM 1^3 

^>u 3 jI tA w* ^LJLa 4,6 j>u Xa AjI ^lp ^J^JLa ^ 1^9 Aa^ la . l l^ 

jlsjtAi'ill Uub JaJj .^^.w U A>JU*aJl Ajj>mJI Aaia'.oll ^jA aJ>«JI tiUS ^ 

OJjJl J { ^S’ tJUojj (_jJJl ^JSa a^pIa-II j+fi'cS' ^L*i Ji ^gAj^S\ 

JL 3 J 5 UJI jl>«jLi'i|l IJut C..t-Uo ^xll A~aJLuaJl As-^oJl ^JaJ iA^Aj \S~5ji\ ^^3 . 1 ^]l 
v_3J^ls ^Isul ^3 tl.og.al ijJJJbj Iaa ZjSUa jLp AjI^wa «_LlJS i_ 3^>- 0>t—iS^I 
j~*Oi Jjtjla aSUs (jjlJb ( JaJ t(_J j >-1 tjLaj .<L_ww> AP jaS^A ( _ r 5jLjJjj~ 

JL>-I tollLJl Vjituj .A ..—..'1-tJ l Lip^aPsA J| Ji t^Ul (J^>- jaaJI 
. (11> <X*^UkJI iXU 1 Lf) i. a..*a>l AiUaJI A3li5 i_jL-j>- ( J s »w~aJl ^jA a*I 
a* \*s? ‘ A^jLah^Jl j^aLxJl t_jpi OJbvJl La- ' .o 

. IL jAj A^JalXa CaULwa Jp O^>-iXolS^ tlaloi>- AwA Jp ^aXI JL 3 jnpLxJl tJUb 

a a>- ji^Sfl aJLwSUI ^pLrJI J5 jjA g.jA ,y» oLaL>JI tJub cJ j£>j 

l^.laP Lw^j ti_^l<_ajJl3 aJua^JI j^pLaJI tJUb Cai (CJjJI jJjaa 

.(JlLacJ tAjjlp jl aIjLm* jl t A. Ly9 lXjIS Aa.k; AAs*- ji^S/l A^jl^w^jl ^pLaJI 
A>t—tjl>- C.>^; ■/?! JL3 iJIja»-S/I X-alS* tA at wJI ^w»Xjl ^*a <_a^aJU 
AP^jA AA>- ji^Sf I AjjLt yC ll j^pLaJI ^IajI t Jjj JJ 

.A5lw» A_SjS" ^1 jA^I AwA J^^lp ^LSj aJLa^I j^pLaJI 0«A>*A-lil L > Xj tA..~ o ...~ l l 
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• ^1} CA T w* JjJla 100 JlAJ 

i4^**4~JL)I 4£ ^j\>- ^Jj UJjCjI IaJlS^j . cSOj0a£ 

^la-CTi/L AA>- jJL) La Loijjt (JI^^S/I ^yAo 

tIS^-£)l 4 jjL*JI AdJLojdl jj flLat ijJJi .^1 4 t .ft ^JLp 

^ o^£xj (wJj LgJ caJWjJI 4j_^>waJl ^5! j£Jl ( Jia L$lia c^^Jlj) o j~jj ^ 

.(^ p\l$LyS j^Vs- 

T ^Ljj aJp ^jJUajJ .jl^jtiNl ( jA La £^ia Q.l.».~...t*I iCto OjJ-a j>& Jbu 

^£\ j &} aaLpSH L^t a«v^jL>iJ1 ajjLaJI i^ij^jb Ixm l^p iThuti 
<jl o4^£aoU'^ll lx*> JLaJI IJLa . 4jjJLX«J| aJL>-Ijl!I ij^waJl 
iXX>- La ^^.pLs*- iCi ^iSLuJl 12j>- I'.USrll jj <u?-jL>»Jl AjjljJl ^1 ^53! 

c*-3L*Jl ^3 O4JU-Ijdl i^S\j^}\ (jl ^■■■m j£*Aj IjLA ' ^j *»LaU 
. 44>" jiji i\y> c ~l p^l 1 ^..51^531 (j j^Zj Iw ^L&> ji^l 42 L» o .«5 T 

( j«J ^1 j»«Jl (1) J&jJ .^S\£ CjLa 1»«J1 oJLfc ^JfT ^aXj j»J 

iljLgJI <LoL»cJl o'i C.JLij JjiJj .<lL1L3 <^Sj$ ( y j£j aJIoP 4jI La (_£jXJL*J|j 
aljj La ^ . Atflaloil oJUb ^ £ (_^1 IXfta 03 Ja (_£^XJLaJI J^P 4>*jUJl 

^S\j% oS/l c y jL ( Jta j*l+p\ ^1 j>-\ i)L* cJLS coj~53l AjjUJl ^1 ^531 

^aXJ j»J jLiJlj oLjl i ya A^J>^J} u»b>J ilsU^a J y>- jjJj lA~a^3 

. jjS^t ^1 ^>-1 ixl Uxt 

JJ ^*JUJ <Lfr)L t . J I 4 jjL«—J i (jl ,_j9 

50j 30 (_jj3lj cKuiper belt jgjfi aJp ^jJdaj La jAj c>—sJla 

ty& )^<lI a] a> i<i ^^ 3 I ail ■ «■ o ll Aa^^LaJI i^m^mJI jjp An^ij oJ^-j 

Oort djjj 1 AjlpbkO ol ^^iaj cIjluj ji^^llj . I^UjJlS^ jjJLa 150 j>*j 

<u£i* oX>-j c_ijl IOOj c_iJl 50 Jby ( _ j Lp Xj- y <up jp jiS'j/l Cloud 

12jAj 4mi 1,5 ApL~a Ojjt AjLaw^J JbuS/l JuCU) lLUJjj 

^jl J9%j JjC;J (_->yl oS/j • (- ^»* ciUi ji^t jA La ^1 L*JJ jt J^P 

^a 43UaJoLjl JjudL JiLx» 4 y »«> o ... t > l l LlIPJjJ c^~».«LJI J^P clai 

^a caJbjij AXaj Cj! jXi J^L>- c ( _ J X>- Ujj clUJLij CjtJaXJi ^L-t ( _ j 1p Ljj|J-A- (_ayl 

.(_5jX~~*Jl c^jp“l ajjL*-^i |.l^t 
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.4P y/> o^Swjl aJL»-j^>JI j^ll JLAazJI tw~lpf 

j*SI y aJLp J}lla> L« JjS/l ftUI ^ jA ki»Jbu «_LlJS ^Jajj- ^JUI islLJI JjiJb d)lSj 
( JjJj . 1 gLC.i* twos')j^Jl 4 J c^a yu (_£jJl ^oL>wJl ^ <*l <*ll ye ^JUI SjI y*i\ 

*Ul y* . i % « .* z i 5jjj j*a Jl SjI ^p%JI 4w*5^ «»1a .J j>- 2x 32 10_po ^j)l Ji5 IJla 

twl? <U^>«w (. fl./ti ^)| - <«■ La) 4 j jJLj 4^ji ^jj^La 6 j>iJo LoSjS ^lp LJL>- .ij>-j»Jl 
C-flk lw ijSj^Jl ^L5J jiSSl) SiLJl cJaJfc itw*SjS dj& £a . <l2> ( t __ r w^JiJt 

(^iJI ijjPjbU iwJLti) J-Swj ^ lii^iaJl o.Lgj .^Ja.o.1) j>«j 4jts»- jiSSfl S^LoJl 

v—JIaJI ^9 jjSo o-Usaj liaise .jJ^jJl 'jjltuj XJbvJl ,j» v—JIaJI ^ 0 jSLj 

joj ^J-^aaII IJAj . Uaji 4ji>* jSl 4.L*j <U>J2*^ 0 jl* ^JJI ^jA 

3l 10 j>*j lLJISj .4-JL^LalJl SjI aJLp Jjliaj La Aidb^boJl iai^LdJaJl o«U 
uIjIj^~JI CjljLLa jS- . <l3) Sjl j»«JI j*Sljj ^ 10 ^JaLaj Vy*~p jisi ^JLJL ol£ La >■*> 
£jU«Jl 4ia ai iJuiliJ)Sjl yd I > j»5l jlll Sjl^p-1JS ( j& jJ oj tj» J*« ..» jlS” 

4JUo\ll SjIJl «Jl& y* Liu tl)l (wodjJl ^9 jaS|I jJaJ fciUS j»Pjj .0j^JI 

.^jSfl^iJLJIjjN 

j*pLjtll JJLuJl ya 4tfUa*.ftll SjI j9 %Jl ol-b tSjlj»«Jl «Aa on.t.7 Lj 

* 

oJLfc -(j^jbU ^^lsi-ljJl JUjcI) 4^j>- jj ^ a-UajJlj iwJLall ^ ^1S ,_^9 AjLLaJi 
ls^'j <£jr^ j&~* j* OjljJ y> SjljsJl 

4aJL o low w>aJl «JIa (iiLoLa^J .CjLjjJj^JIj CjL jjjjjl jjA Ijbf- jjA Oj&j 


[$./}*i ye- I^Laj AwwisLLajj^SllI Lfl.».t-17 Lj te-U.LiJl S^aJL 1^ ,/i*i ^a ^w./all 

<UwJ»LJk«j«jiJI lajjLwJl jS- «^w^Jl elj)Ji eJLft ( Jia ^ . LLlaj 

jll) eJlA tJLSb 1* J*J tv —>11» j+i #Jij*lLLJl «jaJI 

4iUall «JL/b jJ5Jj . 44 U 9 (J^UaJl i£j>-ll ^J- l >«sl) IJA (w^-L<2jj Sjw^ll 

OoXJL? LoJigj «w £J&\ yS*~Sj ^jplA-iNl isLiJl ye- a>«JLl 1I ojl j^*1I L^Jlp ^jllaj ^^11 
( J^>- L^l>- ^ jv^-LJl SiLkll jJL»i» ( _ ^wJjj .t- L AaJl ilLft t4>Jaw« _p«j 
Sbklai Jaj>«jj i^ o3 ^vjLlsa)I olL jX^j aJu^P k - .oo-. j i L« jAj i^^JLaJI (.UsaJI 

Cjl^Jlj ^llwri 4— IJoo^oll 4AoA4lJl J^om) i(JAO UoLPj .il^>kJ 4j—ooAll yA 


CoS'^ L4nJfoiLLtf k)|gl jl ^o . ^1 wS^aJI IoIa |»0 —47 |-J j\|l k-S^Lp *Sy- ( 0 ) 

.SJU-loljliJl JSliJ^jUl yje 
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N jaJI oL« 5 4?*0 ^Jl JJjAJ { j/} 'i »t' . i ^1 

>( ^aI 03jJl ^ jlLcJI ^.ApI 4 >-j> L$jt j l 5 i *j i(UpuI oj£s 

0>l ^jjuu O.Lfr.j Jb Iglul cO.~o-.tJl LXPj^PmJ Ajjjla:!! 4jb>-j-»Jl 4aLga 

Jl3 V, Jxj ^lp 

^ Ikjt Jb eiUS jJjJj .5jjL>*-*Jl jUJl ' >>»—; 4 j>* 0 J^J-ljJI ^yjl C-btXil 

^-51 jSUJ 5JUJI oIjIjlJ! ( Jj«J ikiDiJ 4j>»-iij .UjIju ^y> ( JJb eiUJbj cL^xp j*» 

Jb Iglul «JLa JlpljNl 4«Jl<*Pj .J-pSllj L^-3 OjjJaJ (jJaloJl 

.^jPjSll eiUS ^yS IftJ l4_U-ljJl l~_«SJ j£S\ (jj^ ,_ylp o 
Ujjj i_>SJo-ig-a iLa3^>-j ^JjS/l 40 o_jJj» 600 Jl 


1^1 jXll ^ja 4..a.Ia ^xo3 ^yi ^i«<a all 4-lp ( ^L1^j La C^jtoJL 4->“ jl>oJl l_~SJ j£S\ ^j&Ju 
cIJLa (jlSj .0.^1 j£S\ 4~j3l»- 4ia—<ljj l^jJl>- 4»»~o-.tJl 4 P^Lm s S/I 

(jj’.ta) itLLoJi oLaAp o.U>- ^y*il oLiLJl j. jtJsl^zJl 4-Lo-*J #j«^S!l c^JaaJL 

^ylp ^jS>kJ| l3Lm>* ^jA UIp l^p^UtAail |tJ (OJp 1 >J3 wjSvAaJI lip Jlfl o! 

I^jPjS/I ^^Ip .LajLpS/ ol^jJLiiJ 4 >«a 3 La lijUlPj ^^IpJ Lij <*3 

l ( J S tj^i j*-J oj tp b»a aJlULa 4 Jj^xll 4>r.tf./ailj ( J5LJl LuLaP O-aU c^-^aJL 

4j^ 3 dUS fb&jj .iwAvadJl ailiS^ 0-sA4?xJl iJ-Stj ( J5o a-la-jj . jU'ill «Aa 
jja 4jUa» c_ijl jjlll i jA1A-i 0>L ij*A> ^yiLj a I (Jljj N C-3jJl ,_y3 


4P JAJ*A ^ ( }~ a i La jAj tt-UJlj jUJlj ljjp*~ai\ *~p L>-J ( J5 <ui^>&a |»b>0-l 

Nj Jbu N 4^jLa oLjJuJ ejSwaJl Q>Lol./7~ll oIj Jyiajj .|»L*Jl ^ ( ji» v_o}T 40 ^>0 

(^P li^f-j^a frLaJl tw -L pj 


jjJb L< j l ^LaP^/Li 4jjLla ^»P jAj JL>~1^ ^a3 1 -'^■' -i^* 

ilp ^ylJl jj?vP (jS/j .aJL,pI (J^>- (Jlj^Jl lLU^ ^yiajj .(Jj^S-S/l (J^>- 

^y> pUamJI oiLa £A 1 JL>- 4jLijJ LjaL Jyiaj 3I ^y> LgJLc-l ^yj jjJjjl aLsili iljjLja 

4j>oJj ,4jU» 1>- 4jj^j <-3Jb Laji aLJlaJl 

iJbu La ^ joJl l^la J^JLjj j^jS/l fU&P oiLa ^a 6 <L *5 03 Jaj C|>ljL.^>^/l tJL^J 

.<LsLgJl 4 *j <Lx 3 JL«Jl 4j3jJL aJl «JLa ^yp S3L4JI >_LpI ^“--^-al Lo 

S3L4JI 0LS3. l.T.l J>- 1 Nila kiUS Jbj .^yilaja ja'yi IJLa jl <JL>Jl > -*L>JI ^SLaj 

.JLLcII ^ja Ip I jjl jaJJ ^yJl aiUaJlj 
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iJSj j^Jlj t ( j~o~iJl cj tai*» jUu 4,6 jp %J JL« aJl t JjiJl 
c->*j j*5l<uLo-p ioijs^jA b\y N aaJb»b4 Ajjl o .. J l 

(3Jli liita ( JjJj .a...wO,wJI LXP y*J>iA 4ilkJl ^IjI L> jAj ta~j.jL>Jl 

i^j j£» Jbu j^J toj^Jl killi Jlo .<^>jl>u o^JLo 100 ^»u 


900 Jl ti>lj'.wlt J^S“ .a..wo.wl' Lxp^oAo* ,_j9 iiy-y ^Sfi\ 

i-5 j£S\ I'.raU*. j ^AjjIq.-JI ^1 _^»-S/l k-. -l pt {jA ( jjaL>dl jtJ taJUl j^Ju 


. JaaIIj oJj>j4il 

<. t j/}'a>Cj> bo y?J t-Jp! <J k_5lj£Jlj ^_^>«ill y* >A5 JLSj*J tjt joJl ^jA 


t_JLa oLJlSb • (_^1 l^» aw*L*S/l (Jl5LiS/l IoJ~j toloxJlj ii jbL> 


tS Jb\ ^LlaJ j* kiLUJI jJp b\? kiUjb® :Phylis Morrison by-uy ^-Jlij Philip 

^jXi«*Jl jiai aJp 0_^j j_j^ 1 d)l>«i3 a~ij d^a^Jl {y 

.a*ol>JJ 4 ^wS ^jSLj-dJl o cJj^ll <sA^S\ $y~5 tj_5_jS“t SjLuj /*^®IloJIp 

^rL wi ^Jl a»*jUl j_£j5joJl J^Lil 0_j3 (J^* ljjJlJ <J_j^Jl ,_j9 ojloJi (wJpl d)S/_j 

kw>l j£}\ Uj j2j ' Jj » - fl" t-LowJl (jt (— .; ■•.«» kiU J jwjJjJ ■ (tiJj^ll jJ~3 jl) *w>l^^ll oJa 

0j-«-^'l j»l^»-S/l -LjjiJ ,4jdc£*A <Jl53iL ol j£b\ oJLa Jio jl OtL.~o.1I 

. jiS^I o.La.no (JISJit bj£j Jl l j£*j Cj\Sj^\ Jio ll~j 


^jJl ckiUJJ Lcj Lau l^siawi jlU L^j^j 1 j~«Jjl <J k_~5l jjJJ Uj-j 

J--J1 aL~~I jj JjcaJL i-AaJl oJLa illjil j»J .tL> JL»- ^1 *jyJ»jij tiJa>- j-p oLUa 
(*^JJ Ji- killill t-LJLc- J y* JJuij Sir Isaac Newton j:jJ J>»-l 

IJj«-. -«.o»ll y jlJ ca!LiJj>tJI jJJI Ajjiilj iaiUll oL-UJl jjfL ( J~s aj^i kiUi 
4 j^sAjJJI k^jl5 jptJI oji^J oJl5j .cj15Ljj^/I oJa oLL~~>> i _^«pIjj J^obcJl 

•(_yL 1 a (_5* iS j~*“ 1^^ ^ijl^ k^l^ 1 kl^l*‘7'^! 


^jiSLuJ] <L>kJI Kill a i... ^ .t.ti 4j6^a>atl 4.<iL> a 

JLalj .oLprJl J j* a ~ ^«5jJbJJ^5f a aL’ .o ta ~.~o.wJ I Lxpjapt^j J^l^ 

loj eJLuu IajUipLi ' g *^j"* y a>JLoaJl aj^>&oJl aaLloJl <jl (—a5 LjIj (jl 

1^53 tU jj j) JwJl klr>ljL>-l olr-olj ■ oLprJl j~oJJ N t!~>U to ^>fcoJi ^ jA ,y^i 

u^j taLaJl ioLo-SJl ^^LjJI ^y a~sl5 ^I<Ap1 ^IUa Oj£j N «5.... > - lj~«^ . LCj 

.eUJLl a^-L-S/l t-bJl c^UJ 
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J jp- HZ c-LoJL«Jl d)lJ (JS^I ^^JLp 5*^*J 

iklAJutil c-LIp ^1p 11993 ^UJI > LtaMh4i 

: (17> c? L US’ ttkJl ©Jl$J jb'dyr oU-L^-l 

<a 1£.| Cilj Ji-a £-0 Jal.«j) tail ^ ^AiiiLu^l laa^^^l^D 

JjLw pLo '- >tW»a 4jVj 1 r%\\ (jlj ((jaa^ja jj ©Laj Jj^jjSJI , W *u ^ 1 ^la Jh° 

^jj^uuli d^JL^JI jSU*aU 4_ili1jJI 4-flL^JI ** L*>Jl ^Jauti jk 

5 

■-■^~ c-L&ll JLuj Jl&jjl JaUda eL&ll jjfl,i 

' j‘^JJ lll (l ^j ji^ui^ll d_Al«ft *dl jj^l.lxJI ijd 4jlojiU ^J| c^ii 

4j]c, d U>al -w aU ^ ^ja.1 ^ 4jil eLtAflJI u 

d^-il d a * aII d i^-jl^ll ^d >Xj^JI 4jjjl^JI A^Aj ^&JI i_£^Ljl]I 

£tJaau Jj^joj ft^Aa i ( j^jJ^J 1 .Hui^i ^^ala «■>%-/u LfeJa-l^a fkda » i !1 

jljajl Jjjco 4^jj) albedo £jj-ualll ajL^d k-j£$£JI 

t^Udl Ja©JI CiIjLjj SjljahJI JLflajl itj-m < , 4j Q -%“i) ^jlja^JI Ja^JI 

0,95 ^ 4aiaft,niJi a CiULuaJI 6J^J dj fuflll CjI jjJAjJlj 

ij.iA.^lIj I jjdd dal ...aII ^*»t" dXIall AU d iCIa aJaj l,37j 
<uJL*JI d o It *1 aII UJ^* ((daajpia jjplij 8 jt (jjjaJLo 150 ^^a 

^lloJI jIjiLui) j£tjj (jd<AA <jajj .j^nfyj jj&t laJL^ ^luflll mil 

(_£ja»Jl u_fi^UftJl (j^jJ^JI ,W*u^1 otjaSja jj iVi £jj“w ^LaJjjJI 4aJt dJaaul^j 

^jj^uuli d->. 11 .v>H dSUvJI ^ikiu Sjl^ c»1ajJ L.^.c 

ia^XiA LgJ ^oJI ^t' d > J ..\H > i^oju 

iJ^a^JI £-o ^jlAJI ^J| — tl d-vll .^>11 dflU*« A l1 jjJaajj daaj^- (Jaa^j^aj 

4,6 .Jl J Via nit jjOAjJIj .j-ojJI ^ tflflj5"i £-o £-ttajj ^jiiftinlj 5jlaJ 
"d XU Jjaj 1,1 5j 0,95 La i^j^iulJ d^ll .-a dl.Vi» doUV aI d\ ... jLiLa 

4^-L^aJl 0^3 tojlj?*JI JbJUi JL3 ^jA t^jllaP LaJ^ tji ./?T>-lj 

^ j ~*a ( j-d 0Udt ^jj^Jl L*JJJ {j*+£c5 Lajj 

. ( 1 ~4) £X-a& jA laLaJI jjgla ||-6ij jJ^J" 

. dilaJuJl oJLa ^ JL>J L jA\ ^!Lp JL>- ^Jj lLUS JUJJoj 
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Jl jlSU i 1 jaJI jlSj C(JlL»jS l _ylp 4«j-AjJl j^” jl 

jlS kdllJJ 4ib»cj jiS”l 5 j& *,1) (_^jj>tJI »_s^AaJI jlSj . p>\ aJj g ««i «L>JI JJL« 


(ISIS' <H*Jj .(sL^Ji ^VP ®jl j>d\ JUJU*i j'ill j-*j) SijjJ jiSI 

tlSCiw* ^iSl (_gjj*- o'^Ap iksl^ jl tj^sVl 0 »jaJI («_*SjS 1 ipliax^l ^ 

(_jAp <UiiL>s^Jl dJJJLj (_$ji j>- jj-oLii*-! i 'j*' 1 !'- jj^wu jlS la j-&j 

^j&ju teJlA <*■*. H .,/»!! 4alJaXaJl ^ jU»- • j 4jlp l»^ ^sl 

jlftij'^f j)Aj«\J js>~ LySj 1 CU>-l't -j .J ij ?jXJLaJl (Jj(^*- j_jJJ ^dl jlaai J 

j*Jo ^j-S tjUiSH ejjfe ^ylp «L?- Jbk£?~l jjP (jjl O^ LjVj .^la....i sLp- 

^a La 4»>^o,ail oj-& jjh 



-v-i C ^ .-'Sjjj 4^*Jl*p(Ji ■. . j I AP^-oj>«^J| 4 tf lfl*«a . (1 4) ^jSwJLM 

.(l^U • )J-^2-«JS) ^LiU-i IgjljlvLaj iw*SIjS3! 


^AaauJjJI 

C«W»ls>*J! «CUj31>- <. 1 ) ^Jii v'l j_ylp J^aljp (J*® *»-JsjS Jjl*J 

4jL»jP ^ J sjJjl»Jl SSUai! (2) ilSLal*ia i_*Sj5\Ji Jp Jasl>»J (_j*^ cjf®J 

(3) JSa ^LSiJ! <ui)l*»*Sl!i j.^bjjj y <lL«p (_Jl*jl 
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v_JUJl ^jj» ALfc iolill jUJi iSUaJl 

* t *• j! a si. /^tll lLUS L«j o^L>«z]| *s~> IjaSljl (4)j CAP r l a -a ^.^lp 

tejlojlj tj_£^s^S/l .-SIj^Jlj .(^jSj*Jl kiUi Lu i(£ j9*I AjjL*— ^Ij^l 

“ £ 

. pLJIj jLjJl Jiu ojCcJl o^LvJlj cloJcJlj ili jLJlj 
llaUxi l*-J>- ColS ^-S^L-UJ>- Oj( j^jS/l Cjl«j JUJl CijJl t^J 
cJlS^^jVl jl jJ. lo^ial i_...«li4 IcS jy- ’ K j jl. A>ijjlj i_.. lp l ^9 i jSj£}\ 

'£•*■• k.-j ^jz^, J| l^i^p ^s- ilaiU^Jl ^ia*«~i 4 a.«-pi I LgCjSl>- ColS LJ <• yw?l 
ColSU iJLmj *x>* ^«Si ^^pjS/I Cols' jij .SUJU t $jjj l^Ul 
^cj>-^oJl LCo .^jPjS/I A->J| clolSUl i—..Ipj C-A>«—< JL3 4>*jlJl 1 $Cj.sI>- 

J>-li Jl j> N A>Coj .«■!^$31 ^ J^UaiNI ^JaCo ^J j^iaj jSUs (_$i ji .^iSl 

4jo£-«JI 4oL-<a-^Jl Jl Jl jl *if .ac- jLJia 4,6 -bo 3 .li^Lo ^^pjS/I 
t-UajJ oISJJ>*j ^yJl A 3 U 2 JI oJlA .ojl j>- ^y£ ^jJl j_j*J .tUaiJlj < j/» jS/l v_— Ls ^ 

JsLSjJlj t Jj'iljJl LiUS ^ Lu tlg»rla.* ^ <*Jl5jpj N jou CP La t,jPjS/l 

toUUJJ A>*CjJ . Ix>t o ll A«o9ji JgL—olj JlojJl iCljUJl A Sj^J l^lSjJl 

lLUS Uj C^PjS/l v—ApI ^I sil JLao ( j^ajjl ^-P Ao jp£d I ^tjLx-pJl aJL<kP CjIS 
AjjLill i>xjuai\ ol y>- tw^l^ Jx^mJI C)L-Pjl ejJLs CeL>Jl > jf’ A>oLJl AjIaJI 

LaXpj . (,9) S^UJI o>1a ^*• -**- cCljUJl C->o (cLdl o,1a ColS C*o>") 

^I sil oilpl |»UajJ AjLiJl t-lpj Jj Jb Colli ji JAojZ^Jl ^tjlx-pJl J^i cdJS JjosJ 

.SLoJl ^C’ A»uU3l oiUJl Lj ^ja J~S t-y >J 


jlSS/ lo jSj A^^LJi Ail —d l JLLP ( j— a-Sil J^>- jjJb Jlja (j^J^I CjIS clolj 

>wA*-aJ| lo Ijbl ^j^/l ^j-oi-iJl ^IjooNl jJ tdJJJ A?«CiJ .AC- CjI jlJb* 4 ( j^i 
,jj9jS/l ^la-* i^p aUJI JIS aJL>JI oJla Jia jy) oL>JI jU^jN aJIS as Us i»-lj^ 
P-La JS jJj^PpJ (jlj t Jlldl ( J-~o ^ylp) eLsJl jA-Xj e^ttll Lj ,j~Jj i(C«j>C-j 
j jj»TO> ijljJ.S ( Jjo»o l_^~S j^ajO oijja ^PjS/l lliKjj . (p1.o...-JI ^jS j>*~i ,_fP jS/l 
C>-li jS/l JjJ>tO> Ajjlj ColS tU jji jjji .l ^ A-.-a jS/l 

.jVl ^la-J jS> ( _£~oadl ^laooNl ^ e jyS cl jM ColS dSjpJI eJlA 

Jia J^ls- cUo^smJI ^ jlAijM I ColS aWI—j jiSS/l oLsJI ^Ijj^ ji 
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I llij 4^-1 1.1.5. 1 0 eL^Jl ( JaJ ^LuJiNI oljjdl oJlA 

. <20) ol jjc Jl oJLfli fj-j JLJ JCJ 

J*aj l_3_J j£> f jA aJLSLILi 4*pl>Jl Ojl j~o*»Ji Jjp ^CU 

4^-1 J ( _^Jl L^xJa^i ^ «-lj>-Sll dJULi j^9 ikiDJJ As^pjj .5J ^^pjS/l it—-S’! j£i\ 

^ja j»lp oJj^j j£ 51 j ll jl 4 «!LajUD jJUJI jJJJUj .jS/l 

4jSl jl—i'ill J?b*Jl ojl ^>J| isy-jJ JcJ! IjlA ^jp .A*j \JplloJl 

J j J^iJ t^^.laa'I Jl ijljl^NI 4JsJaL«Jl ^y> isUaJlj e-LJJ y £~«A Jjj 4. ; ..laallj 

Jl ojjLJl t-UJI c^ljLjj ^^jJI ^jaa L»j*o cJa~>xA cjIjLJj *\jA ^y> JUJI 

.iSii J&i\ J>LJI 

Jpli» .> j..*J ijJDJL! 4 a*«i»j ,4pLw 24 ^^pjS/I jjJj 

J^s>- LsAjI tjJJJlj jL^Jl » . bJ l ^L»JiNl J ol- l iJ b«£ 

ULJ ^...o.-L'l ^jA oS/ oA a jljjjJl 5pj«o olkl; (jPjSlI £>jb J .jM' 

JUJI t—■ vl^l 1 ?_.~>t i> ll jj»«Jl_J Jljl jJ ~™JL> La Li—ilAjJ ^K) jbiU L j 

jJaJ ‘(jPjVl <LIJb J -(jPjSlI jlj^* *--la«j JJl lill^^Nl J jj»«Jlj 

fJfA- g^jJtJL ^jPjVl jljj^ UaLjj .Jais oIpL*> ^jjLoj jli^jci —j III? (JJJlj jLgJI 
■ < —<^ jVl i_3jjJaJl J^ ^Ij j-^- * *-- 4 4pL<a 24JI 

jjA *>—0^-? _/*aJ| J^- t^ j jl v_~I~~> Uitji aJUj 

^^^JaLJcaJl (JI>mJI IJa <Prjij .(^JbJl^JI Lg-Jla jljjj {ja fjPj'i I -labLa 
Lfejj f < zJl c^*j..laall 4ob^«Jl jA JLj Jii ta> ^l^ t^ L^aal l ^ja 1 4j^>bJL«Jl «■!■■>I 

jf*j tjJLJJLl Ap^zjj .oLpjl ^IjjI ^ (J^^l j^sf - jJl oli ^^ULaJI taajL p - oi L j 

^ja t j^j -oL^;_>Jl oJa jjla a»uLJl ojL<aJl olj-jtiJl ^y> 4 ~*>%j> oL?jl (wJLp! 

4 d ^La ^J&S- Jl9 4 jI jJLj j j^LS ( ^~— ; i?Lj«^>J\ <Jl>t-*JI ^xjjL I Ju>- i_9 JjJtaJl 

C->lJ-....1I ij'ifNl C^U» ( j = j ^jljlJ CjI^ 19 ^3 t4 ol^T‘ .< j-P Oijl ^3 6j~S 

y*A Ji JjAJ J3 ( _ r ~Sj j>-Tj .C-)ly-Jl Ja Ol^-lP Jl J-A La Jl 

t^jPj^LJ ^ .^. JaL - i c o Jl jL>boJl ( jii7a>«jl 4w5L«JI jjJjl (J^b»- aiSlj .4jL^< 780000 
Jl jJLJi i£3ji -lij .j^lioJl 1 —>^>Uj^/l IJlA JuJ j>-T lLjAj- ^ JtilL <_jLJUJ 
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J Js J-JL ^j£l\ Ji L> jAj a--J?Li^«JJ 0 - 9 y> t\)c>~\ 

,<JJl OjLsLSUJ 5jU> 0>lJi> (JL^ **5 tislpl Jioj M (J-i9jSM Jp jLSla JS - 
^y> aJlJL^o I^s-Lai a j5w>Jl 4—o»LASU/iM J O^J>" <0 l*J_5 

jjiaiJl Jp LojI Ji Jj aJLkJ _^JI ^IjcJlVl p 4>jUI JIjJ l o4 

.<(JU>b4 J t y >-JjJI 

4-9 jjJ j ^JDI ^r\a • ■■ U 4~-jJL tL> JL> 66,6 4 j Jj _jS/l jj^** kjVIj 

£jjl (£jJl v—JxJl jol./atll ^y> Ji I 4jJJI eip (1)1 Jajj .(j—o-lJl (J j>- UJ J 

jtL* Jl J-a; ji\ Oil ijllaJl <L »5 ( 1)^9 l 4 >j-all ajj 4 >cJj • ( j^jSll {jA 

a j* a a 0 >l oJLaj .J j./7o\\ 4)P ^Jj L> jAj t^LxJl (J^b>- j-Oj 4«pIs*- 

lgj« jsl aL»J| ^l iiU? Oligi—J Ljj*il .oUa-^^Jl J Igja JS1 Jp 

tOLUJ aj^xjj .jJ JJsl 0-9J oUsu^mJI 

• fj0 jVI a j\j>~ 0>L>- ji ^jA j~&> JSI t—s ijill Ji Ja-sx^Jt a J j>- OjL>- j J J—aj 


k_. 5 ~^SUl 4—isl>-j t^^s-Sll ^.51 ^Jjl <JS/ jj-wa— iJl JjlJLa i_sijJi 

s i 

4jjl-La Jjj 4 j1Aj 4-oL>cJI o 4 JbJl aJua j . bj jS JOJ j iJLaJI (j^L. a.« Jl 
0j£> jl JJ J5l ^jSxJLLftl b (1)_J& 01 ^pPjVl Jj* 1—9 J^J t*ilJ .4 - . - . O J 

flkJI Uaj .&>- fc~. 100000 a ^9 Jl>U J/VI J5^J1 Ji syo fS p\ IJb 

(jPdni Jl <1)1 jA i^y»liJlj .a^jS - ^Jl (—9^b>-VI® 4jL »_9 ^aj ^jIj^JI 


24,5 j 21,5 jjj J5 wj t ^w i A ** J l J_p- La^!*u ^^1p ^9 

v_9lj>ob AJIj lla—aj vjj^xjl jAj— a ^j^jax*Jl jJ-aJU ^Uklil iJlA Jp JLlajJ 

t—^jp Llilp j jA_J .lijj <C —» 41000 4^j»j j — Jl a jib 

JOaJI ^Uklilj jp j~i Ij jAjd 1 4-j jL>- P !■ » ■■■ ; ■ ; j^2LaJ1j ( j—A- iJl ^ja 

1 jJ— aJI ab»jl ( J pjja-ll jA_J t (jPj*^l JJ tjlj^J jP (iJliJl ^ g -o.il 

aysUaJl oJLaj .41—1 21000 J»ii —ialjjJl 4-xJ Ja i_idj J^JUI jAj— 

jjljjB 1*« 4 jjIXaJ! Ja'J l eJlA Jp JJajj ,j*Jii\ S-jjUf-j ) j~«JL5l 

a jp l)i a^Ss9 ^9 ''JpLa!-* 1 jJl ^^L-pJI a—A—^I jjJl Jlp (*^**1 ij^ a 

4-»5 J 4»V ‘(jPj^l J^ tJ"l^ll _n*-lLj jA (1)Jlj jj 4-5UuJl Jajl 
*^^J ^*xll 0-9Jl (—9 ^^aaJ1 ^jA ^Jalla ^Jp (^All a-—Jl 
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tiijJUJl L^j jS ^Jj asL^VIjj . Jal^jj/I «JLa a-j 

eiUi ^ Uj ia^jULuJI ASUaJl {y> \'j~£ IS-Ap <UjIjuJI jJaJl o-La JS - je- 
•jJa^Jl Ja j3L*j t-jl>&-Jl *UaPj t Ja-a^tJl CjIjLoj t^^JI JaloJl ^ 
<Li^ScJl Aa .<i./il.l aAaj^Jl CjI^ lUl Aa-Jo jb*J tl Jbl ^~>CJ j*J iLil ysJ\j 

~JixJl .laii iJlA N j . ( _ r S’jJLjJ^a1_3j^iaJ ^a-l li^a lallaj tAjjXJlj 

Cj?i Jill jLujS/I aJ^J* LnAIjI tCaUa-as«»Jl_$ ^^pjS/l 

.IpliJjl JL>J| jiSlj iiL«jJl y *.Jl JUslal 


^SLcflJI erJLvIaJI i^ajSUI £j>OJI 

Aa^li IjlA tjlSj . AlaLw L$-S Loj lAjaljJI <w>£l j£S\ JS dJl? iajIjlJI 

aJUJI <Sj Lj^T,..-./>.1 I j nj ( y J-*j OJl^. 7 JL3 |tJ 5jl y*i\ ^S\jj 

■lU-.lj i Ajlaljjl ‘ ^ 4 JJ 0 VI Aj^aJl AjtlpSlI <*Z~3yJj .tw»5l_^^Jl oJLa ^9 

U jAj) ^Ul oljUJl JtAkJl .^ ji-a- Jl jj* calJb (jl Jbu ( j~«~JJl (JL o J»I ^a^ 7 
iiiUj £»j .AjjjIj Aj^a AaJLc-I Jlaji JL9 <w> 51_^Jl ^Jalj ( fl CAljliJl 3 ^Ja» aJip ^jjllaj 

t«-Ul «_JLpI oaljl ji ^S\j£S\ j^Lp Oja^jI ( ^Jl aoUI olJ-LJl oL oNl ^jJaj 
0jA_pl jj^jSlI .L^jI ^1 vi>ljl*Jl V—Jpl 

AaL^NLj .Uj sjl^aJl Aaji Ja j^A i j>i*j cJl5LU JL9 CjUa-axiJl lUibl 
oyfc_pI oLaJl jj^iaJ ( j^jJj-lJ^a v_3j Jo LajI Jaji JlS tjiJi ^JaJ <, { jJ> jS/l ^jJl 

^y> IJLa i^*jj3j y^js .Jl i(jlS^ JjUaP ^jlal-Ul <^Sj£i\ ( JaJ j j 

lLUL l»3 tLjjlj Ij^a >_9 ^Js- Jadlau j»J vl^au ~A»ja^Jl JbJj* j»j ^ •■■ ft .>~ ' l 

.jjUaP ^J>£- |Jbl al^Jl <jl «-L<JLAil <£ji ‘(_^I-^I^J -jJjI—JI *UIj 

ASIaJI t g 3 25 oJLi jj^l ol^ I ^ I - *I to^a ^mA^JI ( 2 - »la »a La^XlP 
(^1 (J^j ,j-*^«JI £jS*" ^l J jl tOl^l»Jl oljLL> jS’ .jNl A_ip L^A 

. A»~ w Jl APj^»J>E^aJl jll 0>3_^Jl LajJj *—U*^iJ tONl A~lp jA L« 

r ^ ^l 4 j oU>vJL) A>JUaJl ^ -> 4 PCjIS* toe^ull 

JJ ol^>" J J) g lft i > *A5 l ^ Ul 

LqjjJ . ( j—*»-JLJ l ^jA ^lill j\ l^. Vo o^AjJl o j\j>k}\ 5^ji 

t ( _ r .a.^Jl ^jJI <_Jyl £»y> ^ AlSJ (j-i’J^II t0^A_pl a(^ l (£jl IjjA 


107 



JbJLa JUL to ( jf' 4>-jl>- iJj\j>- ayt >Ui i y& ^Luj aJL*j>- U 

• ®L^~ *\s*~ ^Jl Sjl j?*i\ 

Jbot £ 4 j 4 iSlj ^jPjS/I <j* < N .<J 1 j 1£U_J*S\ <*-*£jS j~*JJ 

43 ^\p (3j^j JLkjj .jjPjS/l Jsl J—flXwj t ( j ... ft .> ! L M Ij-i? 

L*j l^~S^ (*^ *—Ijj>■ Is^Ip t_«~oSl (J*5 l t5 

ItiU JJ 4>kjj . I-L>- -L>- J5vJLj j_£j>«Jl 49 ^lp ^ylp il3L>«-aJl 40oL>- ^jla~«~i ^^53 ^jjiS\j 

lil^o (_$j^-S/L 49*Ja~» ^yip JjL-Jl c-L»Jlj eal^A i wA pI ^jS3\ JLa3 

4jL l jiaj itlUs^Pjj .ilLfe CJj$&> Jb j j£j Ji ^Jl oL^JI t_. A pl ( jx$ tjJDS ( JjJj .ISjL 

^I^S/ j40~oJl ijs^ji\ o ij^-jA Jljj ^1 ^”^3 jwLJ^>- v—(ji 


^^Ip esJb^a (jJsb» ^ «L>Jl ^ja 4Wj...i 


jc*j ja j .«Hadean Era 01 jsI$J1 j-a*'* ^jS/l £>jLJ p-JiSSM S^1 jik. 

.40- jUu 3,8 _p*j JL* l49j^JC4 j jit^O j»Jlil jj^P iS^ 4 ~ - J^" 4 ^>5 {j* 

■ 0 j^J3u>A Uji 1x4 4 £pIaJj^)H OjIj>J|j L< i ^11 1 a.y»dU^ (Ojl^>J| ^51 j) ^jl t4jljL3l 

1*LJia 1I ^^3 j*S1 jdl OjI l Z ~~~~" t^jOwJl (j^^ 4 ^«P O0>tjb tills ^Ajj 
. ( j^sLi>o'yi ^Ijx-i^ll ojl jp- totjbj IjlJst OjLasl./a'Il C*»«~«pIj 

tjS/j ^3 Ojl Jb JLi aJl^3 4j_ y>W> e^JL$ OjIS^ 141^0 CbljUU 4 XP 

4jl>-|jJl (_y® 4jlijX*Jl ojJLaJI Cbljb 40jlj4>JJ jJl 4.Lt^ jj^waJl 

^jJl (_$3l U jAj tojljp*Jl {y> -1jJ-»JI ^jlp ilasUMJl C~«j (.(JlSjJ .aLjuti\ 

jjb U i _f*J toJb-b*- a'yc —0 <uSwiLj 3 5jL>- Ji <JJL!3 (_^biJ .ijU-ljJl jjPjS/l ojlj4>- 

¥ 

Ujjj j^\ 5 jA U? J^L>- ^ 4m 0L>- (.ojl j>ii\ oXa ^ja Is b-5 jS 

jJt^U j~aJI {jA j*-» iJ*J •Lsi^ 4jj^jLitsfaJl 4 l jiS^ lZ~Sj 

(CSjil diJs ^ JtAs- otxU- OuIS* ^Jl oy&ll? ol 4 JLajJI ^ 

.LfeOI jjJlJI > SpL» 4 12 L>g.4 <Jj}& ol^ jjPjS/1 JjJ 

¥ 

. ix-»wj ) ^ lax7 LO-j iO>ljjSUJl ^ tjjij ajJLttJl ( JjJ i4jIJlJI ^3 

jJ-^aS iLjJis>- i^S\ 0*3Xs (j^jS/l OJIS - LiJLp <.4l>» CbljULa ^ J ^ <j?i ^ JLa Jaisj 
4>«0» Ja^»baJl Oj^Sj ^_4>-S/l jj^a 4 jx**>IjJ| 0<1>-L»a.ll 
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1 ^j\/ tSwA>-l ^jA ^jA jJI ft.ll O j&j .4-o y^sl\ ^cjL&n^Jl) 

0 

JLi/» .ig•>*-> j'joZ.oIj 4P j $JLo 4..h.>*»»Jl O^-ljsJl JT'* 3 l4yy^Jl ^uLluail 4*3 ^lp 
^►-jb SJLs- oJl? oNl l$i j*j yJl <Ljy£iII ^uLuaJl <uU^ JjJ (4i^> jLJu 2 y*J 
_ji 1 «/l *.J «^3n 1 i_>jUu JjJyj jl <~>jja> jljoZ.oL iS^ywiJl ^ul&uaJl 
Ls!y*Jlj JjN_plj ijj-SlyJI «ylt ^y v_-y-Xj U tUi*j lg*oaj ( y oJlc~» liy»ii 
. ijl—> jN I ylo jaj JiLj 4 P4-jy^lI) ^jU^aJl l) y>^3j .Ijbi j~*lj N yJl 
Ja43 y«—JLL> 20 j 10 l»j llll>- ^yJJ^S/l k^~>T <> II ^..~.j L«jy. 4^_y iILla 

ky^a.'l ,y jjJl iayujl 3yfll yb ly«-Jl 4^.3 jl jlJCUil 4 >wj Uyi> 

. <25) tfy-» y*JULa 150 y JSL £j ~*I J£lj ^.algJl 

Oj&j (jl^ ^JjS/l j_£yllJl (Jjy>«Jl *—3^liJl JjJ l4y^Oy*Jl Jcd\ 4jJ»-l*y 

jjy-jyJl tlAJS ^y 1»J toljUJl yaxJ 43 L^NIj Uy_^JI JL««Sl y Ij y» t-JUJl y 
a" » 

oy 130 t ^ y *** ^ JmP 4 Ifl w L oJlj »X% w3 1 Lj 

y>«—»Sjl (_$t ^ylp (_£yj>*j j*J ^^yJl yJl tj^lxjl ^JxJ J . <26 YjJI 41*Ji y« 
yli y» oyyiJl ol~^53l jJjJ «_Jl jJ N ( j~»~JL5Ij 3 ysjS/l OjL? L«jy j .y- 

IJla ( JjJj .j_£jI y*Jl y L^-'i/l 0 yIt ^Jl Oil Ji ^yjl ^y jy^JI 

^jIp o 3y-y oLa O.Uj tijl? 4>-jJb U 9 I 3 (I ^bk~» Jasl>- Jb 

.y:L- ^rla^.il 

4j|jb ob iJ jii 1 (Jly"S/ j jk' l. l 1 ^J«^a9l 0 _^j 1*JJ 

Ju>-jl L> i j~S JL>- ^JJ jiS^I <—9jjk (JUaj Jxj L 4a>^. * < 

L^l jyvOj ^>IaJI *-_jL«/ 3yll IJla j! ^JL»JI .4^?1>J! 1^13 t ( _jl?Li^iJl ya IJu>- 

yijS/l iJj jk oik (tjUj j>j .Jl ^jl?j olyjl ^jlj UL*j 

v_ SdX>Cj ilyu ojjjJl eJbJLrf I JjI T pj .ULaJ 4. ‘ .. x a Jjj^>- Lijli 

jjy pJ ikiUj ‘ *' ''13 •*-Ua«JI ^ ^ viyy ojlyJI o-b-Li ji 

JbJl ^Jj tUyyyJl y ^Ix-iNl t2JDS Iftj t4jjLw C->Lil-bs<? V-.--W 
^lp eJlA -Wslijl ^^-S’jJLJlJy- tjjjk Cxm JjsJj .elytJI jl«3 ^JJ ^3^ (JjJJl 


.C->1 J - ..,.!! CjIjIJu ^«p y3yj olyJl ^yijJ jb ^yjS/1 ^tk~» 
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Ijl>» 4o^L>» SLuhJI 

jj£i\ 1)1 tj*Jb«Jl (J_^j4»«*a 4atj l*al*»l j~**i ®b^*Jl (J"'^ cJlji 

IjJaaJU oLaajl JJ)gla,I JjP i«l*SaJl ^y9 (^y«^]l il^JLaJl . 4~<Jl*Jl 9y£>aj| ^y^a l«l»- 

4^ ' -ajJl e yZiJl 0^ .^ y ~L»Jl ^y-J^la 0*9 y»Z»al 4 gJLaja.ll eJlA (jl t yj yi5Sll yAy 

.jZ>u ±Jl L$jl5l>wa IJj»- 1 _*JWaJ| jjjj 

^»li 4jt yj t4jy«l^- ^>-jaJ! y«P ^jA (jl5 aJu 3 eU^aJl yygia (jt (Jy>- dip Jjl>Jl yliy 


cjjU ^1 aJUjJI ( JjJ ^jaj .objjaJlj oljJJl i j 7 > ^ijlja^JL c->UUJ ^^Jlp JaJii 

l j . I pi — j*S ^yJl 4£3»- JAJ O-C&a CjLLp oJLaI 4>fc.Tj Oyy jmaJIj 0*j 15 eU^aJI ^yjl 


yiSl 4>%2?jA 4ig*» 4gjl.4g5 lajlyj ol 4 aJ 1>" IJlAy .0^1 y*-a |t-J 

^yiSvj la Jb La-jJy~>- JjJ uiJUi ^yl} i_aU<ajj . J5LilJl ^ La ji- ^y> 

aIaJ ^ .oLp^JI ^ylj CjjI ^ylll o j i>fc»Jl OjyiaJlj 49lkJl CjIasJGj cpLJI cjLJ ^a 


^yS oLa-Jl Ijia C—j jS\J ^yjl CjLj j>«Jl jjjj 4^>waJl (JjLa5vJl <1)1 dajl ^j£a^jl ^ (1)15 

( ygJ^la (J^la- l~5y5 ^ylp C4yA^.)' lalgJ tllj j?x4 y>-1 (1)1^4 ^yfl Cjy^Ja 4jlgjJl 

.4jjj jmaJI *LJl oLJ ^ 4 v3>- o^ui eiUJbj teal ji-Jl ^a o jiS 

4jJL jyJO oLaxJl ^Ijjl ( _y^>* 1<W>5Iy5vj| j\ £ y>%jl jl colJL 4 jjL5» 

4>iL»»waJl 4 aJU 0 jS C->Uli5oLsaJI (jI>«J t^yjliJI ^ UjIj L»5 IlLU j jv^JJ j*-*" 

^J 1 yAljJl k-Jjll jy) L» »*< w > oji 4Jb5 Ujw j .oLxll o*A9l3 ji^l 

iJ^lxS t(JbuJl i4i*lyJl tw«5l_j5vJl (1)^9 iJais ^5 /oij x 10 -4 2 

,j» .g5 /cjIj 2 j^>ij iLJijI ja la cjIIIj_>«JI jJjujJ Lj l*sAj 0,9 j>*j 

L y4-J laJLi J~^> m ,_yipl 49Ua C-)lili5 JlJjj SLaJl <.£ j>»Jl ij jC.«j t4jl jjl 

. IJj«- 4jjl<ca ijjyt JuP 4^.4) CJ)jJl ^y9 

4-ia M la ^yij .y«5t JlLu jly>-^ lalaJ oJbJLa- 5J^I Ijj^t aL»JI ( JjLaJ eiUJl! 
ojloJl; Cjlil-Lal ^yJl Jjju 49Ua IjjS/ oLaJI J|ljil jAijJ N iCaly>«-aJlj ^y>dl 

ilalaiJJ ^yjj 4-aaJl CaUal^M ^JS ^\z>tj t ( y ~^A.'L jJj . 1^~a1 1^9 4 j j>ta 49llaJlj 

1)151i| iyJl5cllj lg>-aj ^yip 4la9l>wJJ Ijj la.aaj Uw> iaUaJl j ojloJl ^a y£~~A j y~~~0 


(_gjl>~ a . j l t-lj-iJl j^Jlp ^y-»p jJaaILJ , IJjJL>- Ij.ia,.~ |ju ,j-d .ll^ada cillj 
j>«-J tijUj ^yJj i^Uoj / 27 ^ L yil^»Jl 49lkJl (JaH (JlvaJ ^y* eLaJl ( J5 d)l jlajjyj 
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I-La Jis ^lS3l «-Li <»uUI i 2JU_£Jl cjL^ ^-cJl 

• A^JI j-P A^loJi t ^ 1-Ajl 4 |^J ^ £lA) J1 f C 

.4jj->J| CjISj^aJI ^ a 7>*JI olajJL>wJl J—aaj tJjVl ^LuJl ^ t^j^a-* IJLa ^JS - 

U Ji\£j ^ t4;jl JJ oL«jJjta ^^lp oL>J| (JS - jX>wJ 

.d^^pjS/U LgjL UL> isjjjtaJl tiillaJl iL^L$i*>lj aiUaJl jJ jj oLLaP JJ HLj >I 

JS" o j£zjj .aU^Jl «bj <j->L-J IajLxp’I tL^L>iJl J^-li Ijla JS" 

La^jJ tijiL^L s«- <CLA j_jLp ol~>aJl J-ljjl jjA .L^A“ ^a A^AtJi obil^Jl 

.Las ^4>bJ L^lpvJl ^jaa IjP- ( j^a tbits tljJju jiS^/l 4j>j! oLslSvJl o 

^A La t^^^P Ai&dl>«-alij C^llu^l/ 4a.g a.M tlil*j^>ajl l^l^li ^9 to^A^p ^JLpI L^l^iJl 
( _ s ;j^Jl CiU jJLasJ aLsIaJI tiUi .jJl^lJlj pIaJD {£jJjJ> 

o.La *il .(L^31) (LjJl) iSjJ^^ 

l» la’.T L*J-o t(_jj^»-S/l 4Jt^>iJl ^Jl L«djl 1^12.7 Lgt^J .1 aii CjLjjIa-sJI 

.i^loUNl^lJb- j&}\ 

it-A ^lp CjIsjIaj ^va 7L>J| oLjISvJI oJlA (jj5\ljj .CiL*JL sAjI iJL-A tL_2a 
(_$! 1 g ./»a. > cjLsj j*2Jl oS/j .tijltJj^Jlj oj^-^La ^yAj tLj jl Li olij_^>- 
o-La ( ^yl j.*..... J tJjtttJL .jJ15w ,_j^ L^A“ ^^Lp Lajli - L o. l «-> (jl L g.i p (1)^3 t^^OjS/i |jA 
JjJi ttiUi JajsJ LaXPj .is^UJI lg«plAjjiiJl cjU^I oJLa ^JLp Cil^ajjjiJl 
■Wslsxjj tlllj J_j9 4-jlJLgjLa jJLaj jl jjW~jl j 15_Ji <w-aJu CjL-sJ jJl II 

^jaa IJP- ysai ijjp- j-p cjL—^- Jiipj Jb L»jp t(_^j^»-S/l 4^>Jl obJl^JL 

. <28) JUJI Oi^3l ^ lais 0^- (vJ Jb- Jj ^-ba-Vl 
Ijp- ^5111 -lij-js to^lj .ol^ 0^11 (*^ A..L. 5 ' 2JL—aa 

^zJl ijliJl tcLLli |«Jo L« toU^Jl ^jA 

jl i, j^£}\ ii^Ja j oU>«Jl ^jA 0 j£j J3 IJL& Laj 

• (29) (^i La^ oL>JJ lia^Aji |»J jjaa ^. Ll.^aall ojlA {y> t ( J5 

■»" 4j!uj» guljjj ^Uajd 

^J| 5jLJ! J^ajj a../v> jjjJlj <4 *jiII ^4 4fllkJlj OjL&JI (J&ti J^ »u 

.a^jLol tjJ Ujpj jk A UaU-aII ol ul 
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4~«jbl La ol£jj>JI {ja Ijl>- I £j-*n~ j*Xj tL^L>JI 
( Jqju .U_pij IjjJl iylla C<>La j Lfui |»l-l>cX-*L j*Xjj . UjLUjJ 

tXJ^LpLdJ j^ A> *j ^A 4 ^a 1 l g . AaLt.> x^o bj~S [£^2U vXjLUj^^*31 

.#oL»jjjS/l® CjL-Jj^J l sJla ^Jlp Jjlkjj <1jSp*5 jl 

f < zJl 43 U 2 JI ^jA (J^Ld^/L LjL«^11 (Xj^LpLaJI ol 4 j^->«J 1 A«i^J 

.oLjkJI Lgj j~*Xj aJjCm^JI in j »«/»ll j 0 jl y>xi\ CjL>- jJ -Up Cj^LpIaxII ^. o J 

( j—5 jLj.U^»- (j4j»-ljl ^A Olqjjj^U 4~»jsl jiS^S/l AA-lsjJl (1)1 ((_£^>-1 ojLaj 
U ajl <J->L»jjjS/l aLuLi Lo UlAj .I fro, .la'. 7 ^Jl «U>L CX>!>LpIaJI oJlA <£jjJ&%j ^n- o —-J 
C>Ljj(>Jl n -Li-wTi lijJl^dl 1 " jl aU*. ^ ll C(Jl£qJl Jmmi ^llp 14***L«*i\/l 4*>lljl ^jA 
N v^r>L«jjjSll UjI .aj.X-La) ^iS^ill OjjL-nJl ^IjjL L^zJljJ ■■ -«.^»* ^xll (^JLJI) 4jy*nni\ 

4P j^a .la«7 Ls<ajl L^Ui Lo. ' --i tl^ iuoj>Ci 1^50 UjIIj J^xJl ^«la»o JaA3 I jiSCq.t 
o!>LpIaJI ^jA e-L cjlaj iiujip JLp^ (LdUJI .AaLg-JOl <u»>^LpLaJI 

'jn UJI jJl£Jl 49U>L .AaJ b> «.»Jl cjL*j jiS/l ^ja Ijl»- ll eJp-L.-gi (LlLo-jSdll 
^Ijl>c-»Ij i^jUJl ^ja JSUaJlj e^LJI { jn'j^>CuJ\ o^LpLoxII sJla f y*+a£ iL^LaJL 
jj a A>-j Jh^i\ jl ji\j (t-LiJJ 4 j jjj-jiJl CjIXjJ^JI ^XvaJ ^^4 4sLk)lj oiLJl 

. W.JI oISLDI J oU^UJI .lliu- jSVl UUI ^ i f-qJI 


.*LJl obJ aJL&Uj ^JLP ( j^a ( J5^ }\}j\ oL?*Jl Jj$kj 4j^3 44»Lp 

Lw t*LJl obJ i^ljjJl cL*Ji> 4 amaj >•% 

^jA 4jl j-Uj (lLLIJJ As^yjj . ^J-3 ^jA ,J L«5^ 4-qj&l L«ajI t-LJl c«>LxJ oLj J> 

• •Uaj Jn- ^}l ^-5^/1 JU*x)l ^jA Jj-L>- toL^rJl Ajljb 4 jIj (JjiJl t-^-nU-oJl 

^jA ^iUaJlj o^LqJI oUdJG aIpIa ^ol eL>Jl jjlp (1)1^ 1 Jl>jj 

I-La (jl^ c4-- hl l ^jVl jjIp S^jJ>v9 )jl ^«J1 oJLa jSfj <|(jl) ^iLil jjIp 4 — aj 

4jjiii j.,(J.?)l |Ja . JjljqJl ,_jip LijLj ^-W)l j_^Lp fljj j-aJL ,_jX)U 

0 jLxpL <Ua-^xLi JJl jj1a* 1I ( jp (J-k'Ij 

.ojJ^vJl y^- vjj^ ys-jj iilkJlj ojLJI oUsJLj ^ Llibj 

,jlp Lju J5 i£l^Vl (J^ '-jj^ dr* J>wu; 

jlj-Ji ^aa^UiIIj iiLj^ o^^>-oot* ^g-** m * JLpL*J ob 
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^jA 4P . 4JL*Jl ^1 L/flJU l j H.I ^>f|jldL 

jS* 4A*Ja3lj oL>Jl {jA ilftjjJb 4 jkz A^*]\ jS' 4juJa)lj j9l yj 

* *• 0 ~ , « 

Ojj-t ^jA jJc)I pJtaj Ju\y* JLOaJ \z LoliaJ aJUjJI oJLa ON>dil jj 

^9 oJLa 0**Aj aJ^>- ^jA 4^j^ jS/I ^tJa^i ^lp 

.AjiJl (J^ 4^Jl>- 4jJl£ljj JL>-jj ^ iiUaJlj o^LJl ^yi£j l« ^L>- 

^d 0 jaJL^JI 4^La^1aoJI jj^Jg 0^9 dJL^I jlS^j 1^5^ 

.pJLvJl oLUp ^Ul jJijJaJl c>gu3 jLg-^ll j+& ^llj 

:°“^U- 

4-oSkljxoJI SjxiJI ^jli tpLoftl* aJI JNLi. ^o 4j\j ^tlAj^JL) JjJa. JJU cJIjA ^^ualo 

4jLJ 1 Ciil^ loliij . jaT jjJI JLu CiISjjI JJ Luj JLia^ll ^ 11 

d fl l l*tI Ij ^ jl aII ._|j I fl fl jj ^yjj 4 ^AjSlaJI A iM t a X n 


Ojj-k3j KUoUJI IgJLjji jjJ»j ^^lc. ^J| CjS^y- {j* jj) W>~>H L flc> JaQ.fi 5jjl5 


j j)W>~> 1 Ij pj AiVJI JjlJ Jji AjjlaJI l$jj£U 

u-fi^LiAll Zjyb ,j$j |J <4j)j-iJI ^J >( j5ll jjJflti JJ (c>lul£Jl jja 4l»l£ 4^a-ui 

Sj^oall Jaj .4fli^.*t 6 JjjLq ■ ■ "‘‘* 4 K 11 I 111 jUj <dj^-u 1 


SjaJI 6 j& .jjAjJt jJ^O J^fc ^jtJU Lo Jjfcj j J> nil J J)W>~>H j C>Ulfl"t)l ^JJ 

*" * C m i m 

d fl »5 a * Lq*q 1 jj£| JO hj j^lu Jja JajjJI Ijfl &l U", ...I 


.OdjUJI olajlaij JJ)Wm 11J ej 

^9 4jJ>w*Jl oLojJLk^oJL AlSlw* pJLvJI *uLoP O^w u^ l jj j^j t jLu2I>-Ij 

I 4 PjJb ^x]| JLa.hj j j)^Jg ^"-1 y^>* ^xJl 4j>^>bli oUj^>JI 

. *U>Jl jjp AA^JaJl 4la*^ljj L 2 jLw 


SL^JI j^lo 

IJl>- d)*bll ,j^u iJjlJLo k—iJuj 4 JLL. sL?tJ| ^jl (jL 

/wjI tlrt <y li-^J A*i JS 1 ^ iibkJl JA 

oL>JI ^y> ^ljj*ill oJIa J 5 tC->UI^>Jlj oljLjJl ^J*i*J>\ oL-jj-iJl 

ojl^ipL (*~***^ - <3I> ^~^ l^I ^ J ^^'" ii oUI»p 

.oJLa oL>Jl ^1 jjt il ^JLoJl ^JLa! 
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oL?tJ| jl JljSS/lj oj-»JJ oLp-JI <Zjj$> t —& £ j »—3 yu N ^>o 

l$ji l>wlj iiliA .Lj-s jjjJaJl j»j tAi-* jUL 3,8 j-p 

jUU 4,6 jju c.JLSwJ jl La.JiSlI c#^ jI^- 4 3,4 cs^i Jj* 4 

c5^1 i5^ ^Lo^lj jjLtII 4_^»j e^a j»J ji tilliA cJlS - aJUJ iax.* 

l ^lC’ Vjt cj SLp-JI c~jl? Ijl U im £>- oV ^>*j .ejSw*Jl SL>JI j^$L 

Aji (^l j>~\ jl^» y* L»J jfi ,^1 cJLaal Ji Ijl L» jl 

<-9j*■> N to _j^JI j >~I jl^» aL^*Jl ol '(£^**Jl LijAp ^1 p ^aajI 

J£w cuix^J Ji eoL>Jl JjJ jJLli ^■f'jj • kia Ja»- *_ '&£ jt jl tkiUj ki->JL>- 
oj^L eL»sJ1 ji £ks*- y» jJ*jj ij LjS/l J->- ^J| j~>- 

.L^/ J^lSUL- 

ey> Lai ki->Ja>- Ji IJIa jl£ lij U k_AN c^jLjVl ^^Ip cj_^$L oL>JI ji jJ 
eljjjl «-N jA jl£ I jl U o ^*j N Lj^j t^\jUJI y* ^/LjS/l qJl>o oLp-JI ji j^j . oJa»-lj 
^wxliij L^ti jJy aJIpJI oLpjl JS^ o^j .Uat>i La? oJ>-l^ o jd I^JLpj v_~>L>-S/l 
o j£j 4m«3Lll4 oL>- ^1 jjI ol 4 J N ^JJl tlji>-l^ IS^xJLa LsJl^ 

• JbJl viajJl (J-i j*J t-l- Lal l ya oJL aj ji ( _y >jSlI ^^JLp oLlj Ji 

aLjJI oL?Ji ^Jjji «-LaJ ^aSj L»j 5JU>- (jLjSlI j_5Ap Oj_P»J l j*J t(^ y>-\ ojL*j 

•J-aJI ^j^JI ^Jlc- (jJ-pS/I y* y> cLl^ jJ) 0 Jus 

.JbljiJl ^>«J1 Jaax)I ^ja aL^L aJL»p oL^«JI j ^ ^L ji aIaJ 

(AiUaJlj o^L»Jl klaLuJj , tt^SLwOM^il jj^Lzil2 ejlp AjL«jjl eJLft ^Jlp ^ ILj^ 

JjJ t^jpUJiNI JL^JI l*jjj 3i»LljJlj t ( j-A-lJl «■ j-L Jia 

t-L/gall y» klJLsPj Cjbj^l oJlA JjJ kLLalj Ji JjI J5wo oJLaaa 

vl-S^jLi Ji ^jlJLil ^ .h‘.:il ya iJlj <uL«P JjJ eJJ»«j» aLaJ JXPj ,^>-jl>JI 

. 0 L 3 JI (^ji Uj» tkiUi 

ij>- jJl aalLa SjJj-L ^1531 JJUJl t-UJl Jj>-j jj5o ji iw~>o 

.eNjJ Ja ^jj l«J eLpJl oj jljjJ Ajjj^jaJl AiUaJlj s^UJl CjIasJj jSf («L»JU 

oLpjl frLiaJ I Jj«- aajUp j>- JjJ?- JJLJI «-LJl jilja j^i t j^ll ^J&~3 

tJiLJl pUJI ya ^yiSj L*j Ao.»«<jall JxSJl JjJ tkiUj JlvJLajj .L.5 jS ^Js- AilaiJlj 
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dPajUl Ojl^pjl 0>L-LlJ jj<Li ®J-?j-a'^JU L#1 <1)1^ tCjUsj>*^Jl Jia 

Oji ojl^Jl ^y> s j~£ a^aS ( j&1 ^3' a\ 1 $.'■£*i 4jS/ ^jA SjJujiaJI o>L29Jh]I 

ojl^p- OjL»-jJ v_ib^gJl lift pyZi\j .ejljflJl ^9 ^-0 (-.,->• 1 iiiaa f'LiijI 

0 > "* * 

!Jj-Ip- l^.<-}.~ IJLa .e^Swjl oLp-JI t-L5j l Js- O-XpL a j j£j ui 40 jilvwO UpjJwpj 

^9 o^gj? (1)-Us oL>Jl ol 11871 j»L*J! ^ tjjjjjlj _pjLU jJjtdJL •*j-«JU 

OpL>- JpjjJi 0->o KOjIj e ^Sj/S 

✓ 

jj d)t 4<iLJL>- ^1 p j» jJij 0>Ua-s-wJl ^^9 O>to> oUpdl jl ^jlaJl 
^JJlj) 0 j^\ju>M Q>UjU>aoJlj ^jplpcJI lLUJJ I Jj>- 4aLOa <U>J| ^9 ^l^jl ^E- l oJl 

1)15^ oJjl^ll LlAiJl ^9 ^JuJl yS 1)1 jJ . oUaptoJl ^9 ^AjL«-o d)l£ aJL<J 

oJLa O* y>$ JiS JJUaJl 0 >UjLJ oJlS3 cIajj^Jp J^l>- Ja->«.<Jl *-L»Jl yc- l-b>- iwib>«j 
4-plp»- coJLa dSLkll OjUjLj Oajjlaj 4jj^_pl jJj^J . Uj^jSj j^jsJI ^lp e j£*a}\ L^LptJl 


lLUS 4vo>wpl Ji eLpJI oJIS - 4<0LSj ^aj • ( _y>j)}\ jb>rJ! SL>JI JliJl JOu 
Li^Lp*J| ^jA^~ La jAj tSjL*>- JjL«a_j jjjJaJ LfrlP 1 la~..«I ^9 jl^j jJt^a oji jiSl ^0*9jJI 

.iljJl ,^9 l-O- Aj-iljca cJlS - <oJl jJLlj ^ 

j*JlpD oLprJl AjIjJ 0*9jJl 0j*P ^y> jiSl jjjLoJI j_^lp (3^*d 

(1)1 Ljlpllalwal ^9 (1)1^ tU^Jl olijjp^J ^jjli ^^a jJSO .®U^Jl 

^4j>oll IAa jJaJj . ( j^UvJI LalLUj ^ L»j c<u>^a o>l)LpLdj ji^jj o*LajJL«v<JI 
^s>Sj SJjVl o^J (j^ Lj^I>- (Jjt ^^1 o>LjJpjiJ 

^L>»p»-VI {ja jJiSUljj eLpJl JLSwI jJ 5 ojj>-d)*SfI U^Jl o > LjJ»- jl <Lwp ^ill oJlA 
j)jjVI iOwiL»«Sn a5Lj o»LJ d)l tOUj l)Ul . 

4illaJI J-aLp- ojLipLi Lj^LpJI j J^ 4aJS*Z —j ;(ATP I_> ojU’ ojUfl^-l jOj) (OULu jijl 

. <33 >W1 ^J\ 

JJLJ jl oL>tJU Cpumi ^1 Aalkll j ojLoJl oUija O—*-Ul ji OpUs^puJI jJaU 
oJLS - <JjL*Jl 5jJLaJl jSf 4 Ljia jU tOau A^alsi-j 

jJS ^9 Jil^a t _ J Lp jjijJI 40 -La llaLI ^9 .^^jS/l 4S9JO (O-ali JL9 

La^jJ .p!j^-x Al?“jl OJ L^jV jJlJ) l^^lp ^llajj .Qjl 1 p : >i-<J| ^9 ^jl^gJl ^y> 

LaJ 40 oUpJI ^lp oLda^U diUall ^y> j^l -OJ L^J^9 4jj—jLi OLjV 
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14LJL9JI *bj~JI oil^«Jl jJjjj .^S j cjIj x 10 -4 50 y» «_^y& 
^Ijjl jl jCm >I ( _ # ip aiasUtoJlJ llil£ ( Jiaj U jAj /iOjIj —4 10 Jaii 0 y 

t«jjkJI :^U*JI» 2005 (*U ^y .^L^Ip ^1*5 ydl ^JbJI sL>JI 
|»UaJ» Ua JjS/I iaUaJI j»UaJ Frank Niele JJ <±UIy ^xl_^Jl jJUJl yL .j 

.^lyji 


^jjU j»Ujj Eugene Canaan j[jl5 ^>jt 4j^>wJI L>^J^JI UJIp ^^1 
calXJL- yj y e-lilt; 03L$LJ e_,SLJI sL?Jl ji 2005 ^»U y William Martin 
o^JtvaJl cjLpUaII ya Ij^S jIop! yj .yji iiiloJI frbj^J! oilj^JL) j»L~a ob 4 -pUs 


LijJI JaJ ttyi Ij^LaJI L^oasa- yJlj t^yJI IJLa y» L L>~< 4 ~»amJI 

yJ j»L~Jl olS OIjOaJI jJjJj .Jp-LiJI y cjIOj oi <yyoVl oltyArJl ^.ajuj 
ySl cjIOj ja- ^ltj| o^IjI lLU-Iij i<oalytAM^ 0 .JL 0 P oi oJLa 4>pIaa}I kO^bvJLJl 
e ^3 Lai Cajyt 03 L^JlxJ (eU><JL> 4t.Lo.ll ^3 Lai) I oJLa kt^aiOJ La OOP j /^IOakJ 
L^ajl ( Ja1j . 0 U ...L I Ij CjLoJj^J l ya aaJaj 4Jal»ta C0Jl£ LgJbJ yJlj kOaUa.Aooil ( y 
klUS ^P-jj . oLa- J—]j}J Oj3 ya Calj...ll ya e jiS yo!>LoJ Ca'joXal oi aJIoaJI oJLa d)f 


jJwaJl 4ilU 4pLaaJl oJLgJ i-laJii oOa-Ij o y ^IaCj >0aOA- IJLa <1)1 jJ yA- 4j^i 

Aiap-'&A ya ( yl 4 JNI oJLa Jia ^1 yj'il ^yo>L~aSll . 4 «A- 4 . 1 a- ijt 

l 4 O iO-Jl LjjC^Jl ,‘jjlatLI 4.....*j 4jtf0.i<a.t CaLp^oAoa via^Li 0 !ytJLi eJlA lOaLI ^y ajl 
LoX> t4.....*j aOjy- oLJl ^y ilyOJ L^JlS^j celyJl 4..a.a>- iJtiJlj 4Jl>J1 oOo-jj 
to j$le oi 0 jSJJ\ eL»sJl ^1 jjl ( Jj*Jj .aaltAba UoJL) Lg^L^oo^.1 (3 Joj LaL^L>- 4 ~JLp 1 

. LfiA-N jjllJ La l4^l> 4jl> 4 m1pI Oj 3 y Li3 iJj 3 y C|tJ y 

Jjil iiUaJl oUiX c^aOal ( y)l 0 L 4 JI ^JaJ jj^is eU>Jl jj^is 
^^jsLuatal ya C 4 ^-ia 03 4JUjJl oJLa ^JaJ tyajjl jj _^ojJ .JLantll ya ^Lpl CaLyU^a 


4jT 0^5LoJl eb>«Jl ktaj^la tat.Hia 4Xaj 4la4i OtPj >( ybu| ^^LaStal ^JLa 
oLsvll ^1 yl 4jLaala La jAJ kLgtto ya ( Jpli ( J^0o aiUaJlj eOloJl yiOaL C-3^o-^ 
*— .IJa ta jS I .Va m j^jLp (jj v* "z/*~3 •l^oLail 'i/y»u IJLa <jb .yftljJl <X3^Jl jy 

< yP «■ ^aJI <Jt-Loj jtaj lj^ IO^>-j tiiUaJlj e^loJl ya 4o.ix^ CaU«5 
<Jt>L>- 4j| jA 4ta i_r)j^a V ^JJI ^loOUa^ll .ktUJJ 4>«yj yC?«Jj «_43yj pj sLp^JI jl 
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* I 

adadlguJJ La ojiiI a! L^«Jl« l£j^laJ jl oL>JD Jb N jl£ tlftjj^l 9 

iuLo-SUl iJ'i/l 4la Oj£zj La ^1 ' U.».,..’ Jb ijj y *Jl y~}j . 4^>- lg.«.Ji 

«aJl Jgj^i £. aUJl Jj4 Ji jtf ISI L. jNl J>. £^JI JA Nj . <37> *Jj^JI IlfJ 

(1)1? lil La jl £j>d\j iCJj^gjg ^Jia) N Ij-ai jl£ l4-»*ll«Jl 

• 4>a>-j^a ^-P ijjLAa ^JU 4»hj 

ili oIjL>uliI Jg ,_yJl jL!L jiS^S/l 4jL» o . j ^]l j^LbJl 

L^A>Jl olJj Ijlaju jlS^l) cjh^gJI ^J iL^jj^J J^L>- jJUs L^i_>l ■ ~ ■ ■/»*«! 
j»Ja>o JlJj-b»- ^ (I.fllLil lisUs ^^Ldial jjj ^ L$jLj ^ <L><JI 
gj«/g9 tCgl J...—.J I CjIjLLo jS- SUJJ i —At yj ^J aL» .V«St 1 tyyj .Cgl£j^>*JI oJlA 

j*J (1)1 U —l c-1 ^LjN ^j£Lal oillaJlj 4. .' .w l l 4j^~>*Jl oLb^gjl oJLa JLoJ ^IjJl ^Jl 
, < 38 ) ( y 1 |^J| oi_pl ^ tJS 

^9 ol^^^Jl tAdl^oJJ I mi*w i l*X»i^ 4* a.^ toJl I Lfig- A) oL*^%Jl (ji ji 
ct^JJJLI . LoL»J AjIJlJl ^ vjj^laJl oJlA £» Ji jj^u jl (w~>tj 

( jJ 9 b Ojl^gxJ -WsLidl JiliaJl LoLoJ 4.L2. J ._a 0 ^£wjl oLgjl j j£s ji (_~>u 

4-aS oLgjl C~aJLu jJl JJ y> jJLJj Jtpjj .(jPjS/l J>-lj (3 Lap I y> CJilLjl 

^—J gj^^Jl £l*-iNl y A_aP>i jiS^Vlj io jiS (jjiaj LgjJ-j ^ ^iliaJl ^1 jgo~*l 
Jjl ^ oJJ \ ^ * b ^P ^ oL*^«Jl JpO“ Logc ^ j*A»laJl 

jlg»j| jjp Lai _^»Jl O^LjJlj 4 ~jLJ|j tc.ll lo ; ->T a ll LgJ ^a —<j t-\i ^Jl 

.^LJI ( J./aall ^ 4JLsLj v_3 y* La IJL^S t^LjaJj ApJgJl eJL^J 3\_PacJl 
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i « 

JJ ^im otl 

^3*^* 1$ SL^J I 

I j^bj OjLlpb 4^2 LJl 4l~* kZjljbJL* 4*Jyl\ (J^l>- ©b^Jl jIj u ^L 

■bdfr illlA OjL? tilajl ^5 . 4 *m£^£)I l JpUj ^5 ll>*^J^j 

£**lj ejLb ^j ^#^Jl oL>Jl <Zj^m ol <LjJo- ciUS p-£jJ .oL>Jl {j* A.la.N^.i £l y\ 

Oj^>-^Jl ^5 4j^^J>beJl kZ^L^l^il ^jA 0 ^l*Xpi <ZJ LqJLu^ •^ s T ^»\/l ^jA 
4 1 ■»■»«> ? ob^Jl jIj jl . Jj^bll ^3 ljUbe> j^ 51 ob^Jl £'l^jl L,£j1 OjIJU 

4PjJl O-il? tob^Jl »lj * j ^U- ^Jl kZ>ol 4^>w^ ^^1 jjjj! 

4jJb oLpJl ^1 jjl y 4*n>*J! oLSlSJl ^jA y>u ^JjjJaJl ^JUJl ^JlP 

. (,) Jlibdl oJblj^o ^1 y I ^1 ibL-Jl 
Jbci)I JUoAJl oL>Jl1 j^SS/ 1 JlioJl y^Jij toL^Jl 4>>JL*1* 4w« : bll 
^IjJa-^'yi jji t^Ubj .U^jI 43lb JpliJl JlJaAJl iJLfc ii!5i Ojl5j . 43 U 2 JI j o^LJU 
4^-.*Jb .eL^Jl *SJ ^gb ol Ijj3 w.b (Jb JjbcJl £dLL*j O 

u«.t.L Ojl ^lll iJLfc 0^5 j£S\j c^^>bJl c4«n>«J| j*£* JObdl ^1 y^ 

IJLSaJ jS\ oLp- ^1 jjl jyfr b oU telUS . 4-Jlpli) idlbj o^Lo JUo>«J ^ LgJ^/ ‘\Jj> 
^^lp (J y&>t}\ e-iJl^t 0->lS^ l4. » .j ‘ - '* Jl~4jll^Jl !(l)jl^lll Ij-^J oJJLj JxojI 

. 4-Jp (J yO>% Jl xilla ^jA 
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La j&j i^lyaS/l jj-jUiILj j~£ (_$JLa Jl ^IajjJj t<uJL»j«Jl oJLa o-ga*ealj 

C—>15 i(Jll«Jl ( J~>^> ^Jlc- .tiJJjS j*J Laj tyl£Jlj »\jLl) Lao Li jl5 La JjJ&u ^yj 

l3L~a^/i ^yLp t_dl£ J^JL; Sjili 42—1 0^JLa 540 _^2va JL»a O^Jl eJjJataJl oLilyOrJl 

JbjL>Jl LaJJLaJ Aadisa jl t£w?ly!l . Lfr-.-sU-^j 4j jULa 11 g ■ -fl’< ^p ^IjjJlj l^*.,.)yij 

. aJp Jj^ 2>J| ^dj £a jlja^LJ Oal£ 

iL&jJijU AjL<k>t) oUajlj OLaJl ^jA !_£&£> L« ^yLt <J J '*'*• '' ^y9 (_54—j^Sfl oS/j 

AiUi^lLi alft iSUaJlj oL«Jl CjLiOJJ ^yLfr (J(jji? ^a ^Iji aL>«Jl 4^19 oJL^Laj 
4j>Jl oLol&J iSLtj S^La jJL^a *i/l <UjL>ta £« l|*J^La J^JL; L^aljL>w^l Jl 
jit- JO) JjudL (JaptjJI j»Jj a j^JLi aJbJi>- aJLft ^JiJl <&>rj j~*j Vj y>-Sll 
SSUaJl oldjJJ jl a^ ;LjL>- 1 I^JiLaj ill—wi Lal.l.>tl—<1 ^JJLa-j ^yJl O^LL>dl eJLft JSj 
JLoju OJji—j Ola y*~A t—JL>o A.'..«.a ( j— S^lajJyf- ^jJL>- ^y3 oL»Jl (J^>- 

^y?-jJj-Jl jjiaJl jl£ il.l>- <da«t.i AjI Jj JLaj Ik La (^JiJl i^y^5sJl jjiaJl ( j—£ai4 

t.5cJLtj .(ONI jJ-a) L—> jUu 3,5 j>u JCjo O j$> JL9 eL>Jl JjJ J .^jL-Jj 
^ y!l ^L>-lj . o-L5. n .a la^L>- <Jjl OJy^a LaUlP l jNl j^«3 Ai—i jLLa 2 t ^>‘ aW...~_) 
i,6jyS 4^-jJj ^y9 eJjJataJl oLaL^Jl 1 JLa o 1 ^3 (_$y>-l 4i—i jLLa 1,5 

( y»j wii I ^jlp oi ^JLj 4v^>d^ll i2JL13 *xzaj .4X*^ <j^Jia 540 

aJ^>- CjJbljJ {_P^* Ala>-^L» 

J^JL; A^LdiJi o>ljL^«Jlj alapt 


^jUlj jjJsJl jj«4 *Ajly frljj 1 

^l » . j l oUta>P CjISj .^AxXll oLIaP o3jJL) U<^J^ 0^ AAJ> l g 3 aJLp jyLiJI 
AjL»J>- ^yJI AS 1^3^1L iiUaJlj a^L«Jl La JUo>u ^yJjSfl As^jjJlj ^jiaCa aJLft 

A»jlj |,.ji..ti a^lp| aJUb ^l».jl A^Jl^P ^y3 A^g^>Jl ai^>-Sll ijL5j . ^y?L>JI JLAadl 
jl) ^y»>,_.Jall c-liila^U (jaiNljj aJL^P- J 3k.J* JLtadJ AxALu—AjsJJnJ OjlydJ 

aJL ,r?tf a ll jS* J5' ^L nw .*Li aJL«jJ| oJLA JjjoJ .(^jIjJLjJI jJ^ ^Ia^Lw^^/I 

La j Jallf ^ ^-| g n ^ .ijlS3l Am3La^JI 

L o ... j . t co^Ia^a/I tiJllJl iiUJI J t^L>wJ JLp Ij^U La ol^ li; 

.jjSiiauJiji^ 
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lift £La J-ftJj . <_ftlScJl |*JaJ8 oLsJl £ljl <L-*—j liL>-l 

Jl jajo a J LjL* JlgjiA J ajJpL~aj <1 )La—J 3 - Jjj 4 ^JUa.^9o.ll 

14m>JI jS> A»^.la)l 'jiv&xjJ .^jLbcJI ^jS ^ja^^aj <U^l*Jl ^^sSfl ( j~' jp L*j 

i— a Jn J ( ^p IISLp Uajl Ujj jl>Jl j*JL*JI ^a iwlSjJl Jl oLsJl ^1 jjI ( J5 

i—$j Jail ol JcJ «wl5Ul OJL>u toL>JJ <U,«jJL . ( _ J A Lfru.A ^y^-jUJl JUJl 

. a^jI^JLp j*p ^Ia^i^#I a1a»p (J^l>- ^jj^/l 


j_5 J~Jl ^jLJlj j~5l jJaJl ( J5 <_juaJi tolft JjcJI oLLp As^Sjj 

illpD j&j A^JjJI j*l*Jl Jp U&"J^J JJ 3 ~Jl I ^Ljtjjl oUL 

Ij^pxJI^ J JUiJl JxJl j l -> . * -.l U./l./^v'a c. >lx> 3 >- ^ «hardware 
o.^software ojL>vo*cl^a ^1p I^JIp tA****A*Jl 

■A 

SaUl ^jA La JUo>- .,aaj L»JU? t^ylUl ^jjjdl A.ft.^g sift JjcJI oL U rJ 

jJftj i JULj .^UJI JlLcJl Jp aJssIsmJIj yl&Jl j frlftJLI j*pJl AillaJlj 

, * 

.4-IjLwj 4^~xl olp^J j^j-iJl £J jLJlj J^Jl j JalJl ^jA 

oLaJjca ij^rj S»j1^aI LpjI IJLJ tAj>-J^JI oU J jcgJl jjja ^ 

jA LaP^fT^ t^3^/l ^Jp ^^Pt^ftl^Jl ^9 (JpLJLi^ jS* 

Jjj'ill J 4 j3-J j~j ^Lp-I ^jA JjSlI ^jJl .aikJlj ioLJl |>Ijl>c_«Ij 

.0<L«4j^~ftJl ftluli La l-UJ ,^ff\>ti\ LftjJlJ^l jj A \£j >~I iS J^Jl 

" * 
oUJ a^JI oIa .a1wx«JI L^?xJI ^9 A^?l>»j| a^jIjJI L^jLaJa4 Jsxj 

a 1>J| ojJi i_9J^X—J J J — ^jA 5Jb^>- ^Li JU ^jJL>tJl I Ajji?-Sll 

j~*/tA aJjL>i 4 j^l-^l J^^Jlj •LftJjftMj jl^Ai-al Jp aJssI^mJI JLp 

LaI <Uftx)l oLol^JlJ .2jA JU ^y^-jliJl jJx»Jl J-Jcj ^>-1 ^jAPw ftSU?J 5 jLa jJUoa 
( J5vJLj Lg—«jiftJ ^xJl oUJlSOl L^~>u a^>JI oLjL^JI oljl ^1 (J^*^ ^JL>xJ 

. Aj j^lil ^a _jl 

^Ijl jL»j 'i! Ji3 tiiJJD ft>wjj • JljjJL j-5^1 aU puI jJLkjJI 

l j-J>Jlj jl jSll ^A J5 aJL>- ^A ilJUb j j £j JL3 j .IJl>- aJujI oJLa IjJuo jiS^M eL>Jl 

jjjl ^£jLJ| JjU aIl» t t yj-Jj-Jl jjiaJl Jil tilUi Jl y-iLjijj .aJUj>v4 J 

^*P ^a-mmaJI j^^Ul a llj jJS ^ft^ 1 iAaJj ■ A mt.ii.lal l A * Jl , ^ 9 oil?- 
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jjjallI olS - tiijiaJl ^j>-l <Jljj AsLjaNL oJj Jj>- —(jj. a 

j^ll jjIp oJjsj-j« oloJI OjIS' L*JUa JpU* aJL>- ^s a»«Sj^JI ai!Jjj j^a -j J j-J! 
Ja^acj 1^4 iSLkJlj oUl (^1 sl^'-ll ^jS t jA^^jj 1 pfl 

^ba-l l _ y Lc’ ^lla-S/l ^y> j-l^Jl t5*^*-d L*~riJ ■ j*-jta ^L-^l t _ 5 l. p 1$j 

J-P Aljj ( jja l^lsllaj Igola ^ j£*Z~j A»>J| objl^Jl ^y> a J~S il Jpl a jj j*ja3L .illlA 

SlkJlj oUl loblJj objU L^JLpI ^ ,_jAj c^lia-S/l a JLa £jr*j • a~>- 

AsUaJU ijyS (oLsJI) ajJU^Jl AaIISsIjJI n 1»‘H ol ^>-1 ajLxj .iLaJl aJLI 

.(A-js-Jl jJ> A»« ; la.ll) AA.&* jS’ aJiUj* ^ la’.; 4-iLgjJl 

t(_JjS“l ojLjij ’ AsU® olili£ jj jj Jj IJLakJ jtS^ill A»j>dl CjUjI^JI jj ~*jj 

* S* 

Ala **)jj aJjljla AsUaj eiU oUsJJ ^IjarJjil j»u ^y>-jJjjl jjla~.ll £wa jj 

JaUiIJ L*J £t*plj J^JL) ISsjLila £t««p| U jAj ULaJl ^1jjt ^y> j~£ *■ j?~ 

villi ot Jj N j .Ia ^jjJI> oUsJlJl oJLa ^ jij jl OjJ ( jj> j*St AsUaj ol» cjUsJJ 
l^— a* Ja-U ( j M 5'jJLjJj>- t_3jjij o Ja-jl ui lg_s Uj toUiL^Jl oJLa ol 
a JA LajA Jj ol OjJ ( jjs oJLa j-S’Sll AsllaJ I j SaUl oUsJj ^ ( J^boJ oi; IgJ «j 

/ 6 *Aa-^Up| jJjCj ( J^JLi o Us Jill 


^la~««uj ijI^OJjIj j«Sl AsUa JjlsltS jJ jj ^ll IJim OjUjI^II l»~j 

AJjj JjljIijJ S^UJI (J ^jja jS\ AsUa CjUsJJ jj jj Ajj^AmJI oUjUJI 1 jJX*j 

^jjjaJJ caJUU <JIj>-I ^yS l^Ipljj |0^J UjlP i<Jl!L*Jl ^^yip .^*OjW*S 

jiJl J-jsj) ^5 /olj cJNllO asU> cj lilts’ Jj J-jaj oi Azotobacter ^jjNl 

iji ^jjjj'ill ^jjjaJl JjUsj t—SjjlaJl oJL a .(Jals ^5^ /olj 2 ^1 Ja^ojI«JI ^ 

jJajjj Ujipj .viUj ( jjs <_Jj3j U ji aaj^ 20 Lwjj t ( j^-*j U ^j«jL a~UJ ^mJi^j 
l^iiij . ( j^4j U £j~jL A^Uj ^«JI««j AlSU j jjal>*JI o Jakj ^lp JaAS iailao N Aj^S cviJJi 
Jj^jll lgl ;t:i .j| AjJlp Asliaj ^jflj'tll lift O^s cA>-ll«Jl 0 ^jJ>b«JI ^jIjjJL) 

Jjbjl^ll oJA 0 J^i tlAij^j iwJlpI ■ pjy/39 A Jj j tjjljis ^s JaAS aJI 

oJA ol i^tsPljJl ( jjs . Aj^jJasA jiS - ! AsllaJli jlJjal aJpl...4j ^jS^Alj t_iljAS/l ( JjtaO o' 
>w~>~S^^. l l Oj^J l o . ‘ ~< l ( j^«j U AslkJl J^aaxJ oJjlj Ajj^j>«^Jl OjIIjL 

.1 J-a- 
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L^JSj tAdU? ^jjjp-u I^JaJ jl£ol Jl *ilJ>y\j c^IaUL jiUw« :>Lul uU.Al oVjl>t« 
4^JaJlj t jJLJl Juo ^ t^JL>Jl iJLfc ^jA ^51 ja J y>A 0&* J j 

(^LhamJIj JpbJl ^*5 Ltj tXftlj 

AiillaJlj oUl pjaj O^* Ja t<U>Jl j-S* 4«. ; L3l Jj .ilil*** ^j JO 

<0*01 y*J\ ^I.AsOo'y AsUaJlj o^Ul ^ JO jl jJLjj .IJbi L^xla?-*>La Jo eJLfc 


^t~~A> La-XXP aJixJj .aJla/14 l— aJj ^ lai Ail—i J J.^a>cjl 4z>-J JLp ^0>O«J U^J 

Aj>*^tfl j Apjjl alft Jtaj .IJL&aj LajI £tj./3~< ^ J*dU I g ~ j^j iLXakj jSt a J*Jl 

OjJaJ ljl$JI LajLipL oJLa ^JoJl pJii jy~A* ij^HJ tJ~JI £^jlj J 
j a la" a aSUs^ oLa oIajjij ^ 3 

la jAj t JaI AsUs 0»-ljj5 ^>*j AAj iSllA oil? aJL*J Jj-Jl JjlaJl <J^>- 
JaI ajjI j^~ ot\iS j> LJL*Jj . Lg««Aj J^i <JL5*3 Jl <Jj«^JI 

j»aJU aJ^SII iJLftj .o_pU ijl^«Jl LgJ Oss-ot cJjJ? J ^Is*- J£jo j3^ 

Ij 5 j?u 0 >jJa> Ji ((Jl!L«Jl jJa tlj«I^Jl J153I Ol ^JUj .a«</?ja)I aJlA 


Olfr 


0>1~jI jjJI ^4 |jL>- Jl53l jt j»Aj Aj^ 3 viAJ^ Ai>fc»Tj J^l AjjI y>- An^wtUj^ 

ONI ( _yO Jl5 Igia IjI jt jJLj V tA. ‘ .. « .4 elo- ^1 jSl AiUsJl ofrliS' <Jj^>- Ia 
aJA AJLaLlJl jlal)l A^a>-J ^ j-aai j .aLs^jl ^^jlj <J^>- AdUaJl it\i£ <JlT>^g'.a 

' ^y<ll}1 0 ja)I ( JjuiKj Ojj^ laj Ai Aj I^^UjJL)I a**>I ol Llj jf' lil iaJLaJlH j 

Jj^»J J^LJ J^-Ji La AjI t^Wgl^Jl ^y*J 

CjJLp-J Jk5 A^>cJl ohSl£JI JjJ AS Us Ofrl }& J** A.Ll>.n>B0.1l AAjUl A >t^Jj 

LbjlS^La 4~*tjjS\ a^JL*JU Ax>lj^ »wjjIS 4(JLl>J| ^1^ .aJLL«^ 4 'y^i>* 

^aj^I o^-U4 i^jia j;, t2008 oAnastassia Makarieva 
eji& jl jJuJl .AAbitJl ^-L^-Sll <y> 3000 _p»J (i5l_ II AaUaJl oliliJ) a^LxJI 

I An ./? 1020 UiL-^l jljjl (jl t La 1 ) Ol ^<4 ^jl O O^Z-bvaJl 

LOj A—'lj 1 ) jJ^Jl jA AI^IjOj Ij^li olSj .Ia jS\ Jl Ia J-aI ya 

oLj‘1531 (^jU ^^1 oNjo^ v_jj o^j .(^ /olj 4) Lj-^JI y» >aVi otf 

^^aji <JjLx^ i3La <1)j^j Jli aJI o_ ji^l~ll ^jifll uk£U |y5 /<ol^ 10j 1 > o-*^>u 
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J A -> .Jiil oJLa y ioJ y]| <u>Jl ohSlSJl jJjJj .(jllaJl 11 a J JlU> 

Oi / olj 2 0 jjjJl Aili^ h . * J.~-<I J l JLjl 0^ tAlas-^bJU yO»JI ya J\_***o Si I y* 


twdpi 




■ AjU Jl iwfljyJ Jj) LaLoJ JlkJl lift t. i'/aZ\a 0 

.(iuJlohslSJl 


cJlioJl J^ ’ -UUu J| Aa»l>Jl tyoj J-^f at\iS Jl Jy0 Jl oj 
IJLamj jZS\ Jl 3JJJ oljl Jl g~il ^y> (J^J^U ^JUJI 3yjjl oof 

^>Ijl>iXwxI 4jj^>mJI otolSJl c~«JUii Uxp JL*^ o_a3 ja j$>j .^.>1^)1 oUSyl) 

vJUrfj .ij^Ji ol^Jl J H jj~Jl AiUaU Vus j &I J^UcooU y*~S^I 
of Jl yj . <I0) (i^ Jpf JUJUj) ULiJ jst UJy l?UJ U,f viUi 
dJLJjjj tUif A3 Us t Jpf A3 Us ct-\jS Jp J yaftJU ^jjyaJI t _jSll OicJl 

.3yj*Jl olft JuJ I Os- ^.irtij 03 


AiUaJl ^jj Jlfr 0 Aj^jJj aJ| Jytf Jl j^Ul OOftlll j_5y—1 OO. H JJ 

Joseph jiolj oljjyj- ^jyJl ^oi ti_~>L>«JI IIa i jA .LftJUo>- yJl 

S3lj JUJI t_^5Ul ca>-Ii«JI aSUJI a ye-J l j~> l yj oj%jj Tainter 
AsUaJU 3 I Jcal J Js 4^51 Jl J do gif JLe ojlzJl Lo-jj . aSILLI ^jaasOoJI 

CA....J aJ jg — ■ Ul 4 > oj jA A 3 Us 3 J y AiUaU JUJI k_~~»£Jl jyju tAs-lloJl 

4_«Ua.*» JJJJijj iaJIp as-jOj IJ ja aSUJI jQ./sol ^JasOoJI SJl o Jo N L*~o 
OjIp ols AsUal] JUJI 4».«.‘JU C(_5y-f Ojloo .aJ^UcLiN Og>«JI ya OjJoJl 

. 43 UJJ ( jJaju*t^A Jl »_«^SJl aJU>- J ( j~5Ul U . U i tU~wj l aJuja o JU jLotu-a'^l 
j3U^ol J^-JU JLp <u>Jl oblSJl JoasxJ of 3 j>mjj . Ja.»i ^JbJl ^UJl JaoUl 
dJLJi . JL^I JLdsu C-iU jP*—a Jl Jl Lgl^oj ce J^»Jl AiUaJU ^JjoJl k_~»~^Jl 

^Jl 3^su of <U>Jl oOUjI^JI JLp Oj£j CO^ZS Jl*j .l0>. <U Js oJLa I Oft j»Z..J N 

Olijj co3La>- J _JI oliSo U jftj 4 --S Cjlij JjJ j jf A3 Us J^UcOal 

I-U Jit jJ jJI i^o^UJI Utoj .aJI cJj.vsJ l J*j ^oJI Oft<cJl (_$jZ*w> 


(II) 


't5 Jj'j ,/r JoJ 1 ( 5 L>UJI J? J JaoJl 

__laiUU AScO' jl 441 g .iQ Aj»j j~a aIoP lOAMJ oU>" ^Ijsf (*"f 

ilajli j3U <0<0 >- aJUJ (_gDlj oLsxJl jyJs jLaj .Jaft3 UL>-f oljjJl 


olft 
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jl jJUjj UiU- jl£ jiS’SM oLpJI 0^9 to.b»-lj o y> l j£j |*J j[ 

_^J1 j^Urll i^j j^o 4aJlT>i.oJI oJbucttJl ^^b^^U aJLajuJI 4JL^JLzJI 
4jiic&%j» jJuJ obSl£il oJIa 0^9 tlijXJLjl ti<l^~»JI 1 x1a ^ ^<a9bi> 

JS J-£-U 1 _ 5 1a -LpL-J bauplane i»lp 5 j_^j 4*Jaa ^ hii iJ j*tz Ia>- 

ji waJi ^b i-Xf- ^jA Cji O 4jJb oJJbdJl obsJI ^1^il jl iJLftj .^L^-Sll 

.( jS-1 ^JLa c-aL'l' ^ tLftjjJj oJubtoJl ^b^-S/l l jA 

^j^SM (JUaJlj t y>- ji _^Jl jjlaJl oLLuP olJb tiJalwJl ojLpliJl J^b>- 

I^Ju" LgJ^j jJJi cJbo IaJlipj tb-S^ j5 ^Ja~a J-SbLJ ^9 Lka <u?jl objl^JJ 

pUJlp (jikjj . ^la~a ^yLp jS> J^nJL; o-AjijXa ^^—S^JbjlJ^*- 

iJaiu Ja«-Ij ( _ r ^>- L$Jh>w Uxp (I i*j*>LJl obJla i_9j^lajl oJLa ( J1a l _ y lp L?-jJ^-Jl 

4jw.ll oIaaI>mJ| {jA laoi) <£j^~ ^Ib.aaavJl pljL>«X~al pj LoJLj 

jj£l\ L^9 ,jJsbA c^b>-L~<Jl ala ^»JL» La jcp ^ (biornc 4. W .J^Jl 

.iibkjl ^Jlobsl^l 


oLI oLl . 1 .!! ^jLjiyr ^> 1^4 ^Jil cJ^^/l pJbll^ 

Ja.ajla ^j 9 iiol>-Lw> AjJjiJI aIjj ijA-JiZjJ .OjJj~aLft j ji j JC w- < Jl jl5 
/^ W . j . n .a ^ja/bj*-! jb&jjb jJaI^P ^ j»4..A jl t4wi ojl1 4^jJ 

03jJl JjIjJI OjJ_^~aL& oji Qj g«*«> ^^abJl ( jA 4. 1 JU iU d>^ j +&JJ 

^jJLp tJ^LJU jjAj .1*^-^- ijj Je> ^jA ji£ ^Ijaw^NI -La Jljj ^LS 

j_j9 LaijI ^xIj JUaJ ^ylp l^al a> ^ : .^l La.~j t^j^sla)! jjjLSJ l j^ba>l t(Jl!L*Jl ^J^wa 

,^-bJl j«aj (J j>~ 4Jl»Jl oLLdLJl 


L#>b^L>- .~-ba*f>.l tljbl JZjCj N jvibaj 4i?L><A oL>Jl ^1^ji JjS Ulj 

A9 ab>Jl ^1 ^it jl ^11 £jAj ,SjiU~A i)U>- ^ bwJ 4 j 'jj> A-Swabji p b‘.i 

4Pjb Oj j;/3> jJjLalJ (_^llj tlAby\>- ^ ^jLjJ j3~ i_9j ji> i ^£’ 4la9l>fc*Jl <^x«JLaj 
bjL»«Jl j^9 j5 4wi ( JSw iwJUJl ^^9 4 L....II b L<>.xx)J .biS^ 4 j?J| 4j«wiaJl 

bjb>*Jl jSlj .^1 ^j^ll ^ l-b«- j~> ^jlj O^J ji IJLakJ jlS^Sll <U>J| objl53l j^Jll 
( J5 Ljl£ N L^j^s ipLJI \i>[>x a ji t^ylp Ldbb> jjiwxj L^ia j-i53l jSl j ill;—> 0 jjW 

oU.lall objj?Jlj .4;—Jsbjtaj^5jl 0 jilb ^jj-'Jb ,j^Jj t4-aib»Jb 
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Ijj jj (J^>- ^y> j3»Sf I l^x* b jUJLI <u>-jl>»Jl 

(_$ jJI j i .^>Sfl £ck*«Jl oSlj . 4X^**»J! j* ..pl ^Ljj Jj J^jjl jJ*J 

.<Jl^J»SH b.1a oSl ja}\ bjbiJl jA .*> ^Jp i5 Jr^*i 

^b Oj£j <1)1 IfU-ljj lb j^»Jl UmmSj Ijji <—«*1 j N <Lob>JI ijSlj 

^j./>~ ijyjl olJbbu 4iA ^1 p Js&Jl bjUJl tjLj (1)1 iJ>^s dili p-&jj .JLibcJl 

Cfll O^bljOnJlj oblJl O^i IviUjl) 4>t*Xjj .JOljla 4*ob>Jb a^jtxa 

J^JI 4*1* vi^- collao^Jl ^ j^SUj i«jUl Jp I fc-l fr N 

olsia (JjJUtftJ 4jObj»Jl 

4j^Ji**a 4jbJ? OjZa) Ot) ^Jl 4 m>«JI obSl^ll Ool5 j«Jl j jIitII <JI 

Jp ( J>t o .,A7 lgJbu>W N U jl 143 lift J Bila ^y> 4 JjbS U (jjiJ ^jjl ^ 

.i>b r uui o jso lxp a^uji c-jSii ^ bUJJ jui* usjj\ iju js*j . <13> jjSm 

l» *X>- Jj (wi*J^jl IJA ^«^1 t^jjljJL<Jl j«P ^btOriNl 4 *L«»mJ 4**X> 4i*Jj 

(4dUaJlj oiUJI ^yi Ijl>- j~^Jl o> jl ji iviAJ i .otu>Jl iUp ^ 

jj>> ^ysliJl Iao_ p-J jl5 liUj JjJj ,ljj ikon^jl 4iJl cJjXUrfl -Xi OJl£J 

l^jA^Jl JJjA <Jjl>- ^jaA 1 4 J L^»mJl OJl£ 6.XA LjLJj . l|j~pl jfij I Jj (S^JT^J t (- / l 'boSll 

Lw« J$\ SSOallj SibJl jLii Ju<a>«3 ^1jjSlI t J5 oj tv-Jli-l »\J&! 

IJLa t)i# tviU jS j^Sfl t)l5 IS} .lU^- jji^Jb (j-J j£ij tJjudL; 4 JI As^[>u oJl? 

.j-iJl iJjI^b ^Up |tJ >xi o\S li| U (J j>- JbLo &jaJI 

SLaJIj 2lu^>^SUI 4JLkJI |3^JJ 
J <--SjS jtla-rf ,JLp LuJjjl 4dllaJI oUttJb ^jlj ^^AsSxJb 
49 U 2 JI ^3>X) jAOijI (JuS^L J5b ft Jaj»!^ylj U5 4 : ,.^Ljl <cxx> (oIjIJLb 4ojSfl 

i(j^SCJI 4~Lft>SM |»^ljJl Sjl j>- oxJtJ bbJ iiUi> ftL>-j (j^bl 

(0*jbjlj Jipcll jjP 4l*OjJl ^pL«m<^/I J^LjjJl ojl j>- I xl OjjAJ b LwO 

. 4 JUI 25 t^jl>«Jl 4 mm»«^JI 4ilkJI 

* jJa- Jl C*U»J ^jS/l J»b Sjl j»- JjJ ;aj^»Jl 40>jJl ajiUl J 

( j-j ob jl^-l ilLft J 4jt l>XAj .4jbb«^ 4jli^j bj jtj Ol^a ^ 

^IxJi^/l ^»pl O^jj! I J»b 1-b l*X-J (iAJi Jftpjj .^.JaAlIj 3JIjX—Nl JsLftJI 
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,_y* Oj£> 0^3 tojS (J^o^ USjS &1j 

^tfLa>ul .^..LttJl ^y> t—Jjjtil; CJtX^Sfl Oj& U.‘~j tAjjljLoJl j^laUoJl 

A^-jJ £jJj ( j^s U. « » . o -JtJl AjUaJI ijiJu ojbjj ( J>-ljJl ( j^s ojlj>«Jl (jijj 

Jas~ oUJl ol jLjj I Ajj-ij j»li Ail Jj Vj t ( j^jS/I *jlj >m, ll 

ijJ> jS/l ojJLiJ Jr^ <_yH UiJ '^ij'P ts4i i J*j Or^' t^l *lj=**Vl 

.ljljil»*l jiS\ oilS (jJaLo AsUtf^f lj A taw OilS ol^Lwo 

( j^s o^«S |»UjI I^uU^aJl A-jj^j aJL^p jjisL ojl j>- Sills oliiiJJ C-S^a- 

^■. a UI UJIp ij&p *. oUaiJJ ^jIjaJI JLijVl 4.>wli jl jaZmkIj ll^>CS OjJLj 

: <l4> t ^i US' Ijiujl: Paul Crutzen ^ jSl ^S J^j Thomas Graedel JjJb^ ^U y 

J^Lk olu'tljj iujSUI (jl £y>\ jJI o5^JI jS?iaj !|JaI£ jja JjJoJI ^1 

tlilj J^La»j <(j3l Ji3 4 xuj jLila 2,6 3,8 jj -0 liiVlj 

■4jJI^J 1 4*injfl ^ ol^o 6J£ » mi^II JaLuuil djI^&JI Jijj j^ll 

<>&kJ1 ^lc SjjLill 4_uuLJl jj-o Jjj-oj (JaI 4aIj& IjA JA\ Sjl^JI (jt gujj 

*—v_j£l>u (Ujo^^oJI 6j mflll ^ya JjIaJIj tJaxuij JIaIjI £a 

CfcAjldtAJ yjJI ljI ml SijAAjaJI £uL&jaJI jj -0 JJd&Jlj t^SUbdUCtlOH AjjUJI 4^ju^JI 

jLIa 1 ,3 iPl 2,6 jj-o Cu4a» i4^jl^Jl 4ojjj£jJI 4la>jAJ1 .jj£la J& «ii 

l 

jj-o JjIaJI jjiaj 6jl^JI 3-^^ ^ uAliuLj) «(j^l J^S ilw 

4jjUJ1j ^Jru^ ftII 5j mflll jaJoj CiIaIj^ Jj*>in 

guj (4jt^ 4j in jLL 1,3 —Jl J^U. <4 j1^jJI •(£$* “■*» * ^LfeuiU 

Jl&ul t^UII 4 iluuJIj ^'Ui^ali 6 ^ A aU ^Aja)l ^Jfi ^Ia^jI |j£ 


.aJjjA*ij ^jJa t^yliA ^4 «5\jII ^jLfiU^Jl 4ij^j qIjIat 
U . ‘ ~J JJy>J jl j*Z+a\j jS\ A«wLJI A^UxO <,^tj\jL^ai\ A^j y£s} 4j>fcJo 

70 j>%j o Q a ...> « . ft J l ( JSLtJ t j^fl i-iUi yjj . <l5) olla.>ioll j *>*>- I 

objtj li|j .a^wLJI (J^l ASUJI 30 j>*j JbJli il jjj t,_^pjSfl ^y> aSUJI 

*)lj .(1—5) jJSwJl _^A US caAx«« S/ IwJUJI ^yS USjS A~£j te-ULaJI ( j^s 

ojj^aa^«jl <_5jjia Jj j jjojJI jS> OjIjLaJI y*j ot Jb 

.oLJI ^ 
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Sj! j- oljjjl jj . 17 jJ^jI nUis Jljj LaIj US' ^jVl :(l-5) JXiJI 
^Sj^oj ol jli!l lLUS ^ Uj <L5 jA 4~w v »JJl SiUaJlj I 

,oL>J! ( J?-I ^ ,j~£ jJLjJj>- i_s j^ ^ (_^il 

. (LujIi ; j-Lsa«J0 


ta-li^Jl Jil ja»J| J»LUj ilJipl ^ ( J-Ls Jlii j^LL »jl y>- !jJ>\Ji>*j\ JjJ 

*> 

,<us iSUaJlj cJ>L»Jl oLiisJJ -LO*I ^ylll Jajs>«^JI oL?- a-LiL ji ( JJL 9 ( j.a 5 

■ ^jUJl SJjIjXaJI <U>UaJl oLisiJj ^ 1 -AaOwul ^9 oL^Jl olJb i<Oa! CJjJl ^9j 

( _ 5 ^' ^LkJl ojljj o! iSUaAJ oL^sJl ^\j>cmi\ ^ jLcJl IJla 
aIs^-^oJIj <ul ^.,fg 7 l L« oU LI .iiiLsAoJL <!l J^Ox^Jl ^y> 

.L^itjjL J^Ls- iSUaJl oLiuJU oJl? jJLj La aL>Jl ol 

oLaiJJ ^ ol oj-A Lgj 1 i.yg~) <oL>- ^ISjI J j ■/»*.!! Ia>- t -»./»ll ^a 
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AjI tviUJJ J Jp oij ^-ja OolS J IAa iaSUaSI 

iJltoJl Jp jl e- j^Jl Jl5 .l-b*- A~*>L«iSn aA x <S|I t y> > " *jl^-Nl 

ojl J> Jl JjUJI J* JSJ *- j 1 ^ 4,5 Jl jisJI oN-U* cJtf liu 

oJLa Cjl5 jJa , ^p_^Sll , g J| CaL^j ! fJl a^***^*JI AdlUl^ ‘u>-> u- 

Ji J ? ^ 3 -T Jl ^y> CjL^LoxjI j Ai>-lA» oLai-U cJ.L ~> - Loj j jl iaJas- CjIJ-o-P 

4j 1 0 - '■»*' (_$-LSI AdUaJl Olili^ ^>Ca LajjI jl J *j**Jl v_~Pjj 

. j^ll /olj x 10 —4 60 t_j ®5jLgj®j J aJ ( j^s ajIx 

axp jj-jcJI uiUi j»pj N li* JL L» v—J pI ol* viAJjJ 

L)L>- j thjli 

IL?-jJjjl Aji-.laJlj 40 JI j«p A*-.Sail Ojjt J^l Jp aL>Jl jjai IJj UXP 

O^UljJI eJL^J sJjIJ l JjSfl oUolj-Ulj .-bljla JnJLj I -i h ») la .fr . /a«i Jp 

J ^^-ojJl JUl da*A\jj jJiJl AjI-Ij J Ujl>uj j*j 

L>-j L>-J_*JI *Uip oUJUJJl -b> iais JJ .Vladimir Vernadsky 

U^jLlplj O^fl AjjLlaJl aJUb lJjJU t^ J.^ ]I l g 3 ^J^mO OiAA L3 L .-i C ..wl l g 3 

. (16) «J> J^l i» Jiu» 

oL>Jl jjaj ^»i jAJS jtPjj 4 ^ 5 ^“SHa taj.bx* o\S 0 ^~<Jl oL>Jl jb JxJ 

As^^aJl Ujj aLmLo lg 3 *«ib 5^^ C' ^w^ l 

(_5JJlj j>JI o^jJl J <Jji Uxp i<c —1 jLL» 2 

^1Jl L~.ac.1 .A* LaXp lO (1)jJU 540 j3xj -O AjJllJl Ss^jaJI Oj.oL>J| AI>dii 
SL>Jl ■ * I S?il LaJUp tii' - j j^..l.a 400 ^>«J Jc» A^Jldl 4 >-jaJ l Oo>X>-j .aJxx^oJl oL>cJl 
JLp !L>-jJoUUjJI J? o jb Jl tiUi x^j .4^wUI Jl aJi*-»Jl 

ob jJwaJl J?b — Zj d~ali ji l<Jll«Jl d^.l. w Ij .oL>«JIj jSlI 

villj . <l7 *ijj j£~a j^o>- aJlfrl—A^^iaJl ij Jl <4JLw>L»J Jp 4 ^sI>mJIj jl 
i4JLaJLU JL«J| ^y> 0j£> #U>«Jl jJ: ^jC' dJial 4 »^Ji Ja fl fl 

Jx>mJI (_gJ lJI taUJl Jdj .^jli-uaJl AJj^j Jp O Jl X eLsxJl jl 

iiUJLij t aS^ 9 si«Jl ^jLa^aJl ^ .-w ^(3 J 13 iaL>«Jl ala.«il^j aJlp 4 ^$ 1 >mJI *ul 

Uliaj t( _ r 5 USl JLp t ( Jt Ji J*pSfl - 4 &AA jijli^aJl aJj^J ,_}*>■ 

. aL>«Jl L^»«P J N A->- ^P oUJXaJ Ij 
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oljjjtsJl e-Lfc ^jA j4aj la. U i woL-jUjJI ^3 

i j0 j^1 A >-j ^jLp Ja43 J>£ |*J ;L>JI £)t jAj l^-ljdl iijUV ^Uaa^Jl 

,y>[>*}\ Ia»UL 4*£jS ij*Sj\jj}j3* ijjjli ^^Ip V^53 


frla ojlj>- 4>-ji j».la»~ ^Uaj lJLs> t)t t4ia>-t>L)Jlj ajl-b«- 

ti-a cjIj LL> 3 y> ji^Sl (j-fljSlI ^la~< <_,Ip dsrji taL>JD (_$jjj^oil i^JiLa 

4^ajjl ajlaJl AalaJl y 25 4.. ,‘ j ^tj j| a-iJl 43 Ua 0^ jja 

LjSliJ Ajjjj^a J3Jj-i JaiUlJj ,jl>»J eL»Jl (ji «^jLp iijUV (jllsl .Lg.v^.1 


.iajJiiJl SJUjJl y> LU -j .®Gaia hypthesis LL>- a~J>J n y>\^i\ 

Vji ^L»«J t^ljLa elaJl P-lL y C.og.al { j& jSlI 0^ ^ja 4jt 

( J1a -Xaj f j0J S i M £^a«a ^ylp ala iiLft (Jljj V 4jt 44-43-iJ alaJjJl j~~~Jlj 4-4-5' 43 jAA 
^j-a-iJl l jC- I 43L~> iVjt .4-j_^ jllas^Sf y >jJcJI ( ja <LjiaJl 4-Xa^JI ajZoJl aJlA 


-Xi 4-1 p alaJl 0 l£J i(£j5 j-JI Laa**xJ <_3jil ^*JL ol5 b-S^J jl jJ .lalaj 4*-aLa 

l^Uiil^- (1)! la jAj Cy_ — aLaJl |ta>«4>Jl Ldat y>J^J .■A~aj yj JLa a Lift) I y 

.aria...11 j^ip 4-3 L a La ^lp ftlailaiaJJ 4-Sl5\)l a ^flJU 
t _ '“' " 

la-XXPj .^>«——1J 4>a-o ^^>ijl cJ^IaJI cl^LJl jjJa 

tl^J 4>j^«Jl 4-aL a -^3l Lp ^yij ^-La-7 -Li i_3^1aJ| ^ ^^lpt ^11 al»Jl 

j-S'SM jJiaj U- aj jaL C»3u l^>uv5\ij 


(_sH Js^d ^Js- aj-ai jt <£j%*)\ otiliJl ^ }15 j 

4la3l>«^JI V ,_^PjSn 4 -j 3L^ (j! 4>-jjJ |A>- 4aLi>- <L)S| ta.L^all t_j^J| 

{Jyp)\ ^ jpJl lV jt ^ja iJllA LJltj «4—ip 

{ * 

^aj .1—43 jj ^L 4-La*JI a jji tj j£J| Aj JjA J-3 jj-?- jjJ-^Jl; iiL-a^l 4 XSL»j 


U—JliJl ^j 3 JbJl>Jl O^^jj fl ^la-a ^ylp ^LJI JL»CJ ot -Xaj ttiJJi 

jt *®js^ CaLa^j J^jiajl ^3 IjLj w jpJl M ^a 

(ja frla jpJl v_JLpl jsJl ^a>«—5*yi iJLi—aa idJLJ3 liaJbo 

-Xi 4-La*Jl aJA ( JaJ t ( jajjl jJjaa . 4t ; Wi ( j-»-jjJu^Jl JLd3 4-iaP i-liJ-Lj tJb-X>- 

j ^ Lit C-a^-at Im jSfl ^Js- frlaJl ( _,lp ilasLaaJl ^^ip OJXpLa 
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l£p U^p Oqol iaj^Jl eip aL>Jl L^j j.>».T.i O^li j liJlI <uL*P i)Up 

.frUaiJl ^ l*jl ji l ol jJb iiLw»^ll ^ oJpL* dJDJbj i^^-^—S^/L 

.JL«J > 1 odj»- jjii eL»JI * 0 *^3 ^Ijjl odL*J i^y-dJl f-jJp a J[pl-^>j j 
o^-d aJL^JLJ dUJb cJL^-ij ifrL*Jlj 4>*JhJl olji J~>- jJlj u 

^ •> 1 —s*yi d -* ji yjPjS/l o jZ3 ^ Ij^aJia Lgla ftj»- £~pl ^Ij 44iJ-P*Jl Ol!jj»Jl 
ftl*JI ol£jj«ft- dl^P) j; ^J«Jl jjj>»*«SSll . Lolp l>0>4 ajLlpL ^ySOaJl 
(_5^>«Jl O^IkJI ^j3 JL£»Z>u aL>*J! £jUl ( j » q «..dSfl I Jj i^^—adJI ftj-p ^oIj Q.>«J 

• Aj 4. < i —I -a ^jPjS/l ^Ja-a ^ylp il^aJl Q.»lw? 1 ot Jjo 
jjp Jaa <ut j*pjj J»Jl t-j^iJl ^ ^jjX-Ljdl lj£ Oilj 

ftUl pJLtj dla-ftJl lip jS* ^y> ^ItSl O . o ^>«>t dla-ftJl (jSlI ^-p'^J l 

ft^ ^a fltlfiLmaj aL>JI ^)L vll^b ji ft^. p 

(Ca jLLa 2 ja*j j<ft ilJb 4jt ^^lp JjiiljJ jjPjS/l ftlaJp <1)^3 IftLJIj adJl 

o l ft . t laXPj i^jp^-dSi li ^j^>- dlAp ^Lj| aj-d <p-jJu oL>Jl C»a>.$»«>t 

JaJ idUi ^15iLpJ .(jPjSA ^lal* *LJI Jlp SlaiL><yJI t ^1 p oJpL- Igjjj dUi 

Sj-d ol~«^ ojLpI Ji Lp«jjlJ cJ^s" { j &jSfl j^Ip Ojavgjl ,_^JI oUjuJl 

. al.Aall i_jjLjJI ^3-Jjd^Jl 4,-fti.Jj oJLi» |tJ tfjJl ftUl O jp dJLJJLij IftLJI 

jt^^Nl*d3iLd^ JiPftU *iU JljiNabt^oU^laJLAjii; 

aJLft jSju li)jjj'y la^j .Vj\*j\ IwL>jjw« Oj£± l)I ^P ftL«JI i_Jpl 

^ ... Q i. i Jl ^b«-iNl ol ( ja) i jUu 4,5 _JI <oSl (J-^ aJI~~»JI 

( ja» ol ji ^ ia jioJl a Jp dUi j*-pjj .55UI 25 ojj (_$ jil 

<u«pjiJ ULjj .aij^Jl jp* j JjujJL ^jPjS/I ^ia—i JLj-i i^jpLi^uNlj ^jJwaJl 

Oil i3_P*i (jPj^l JI_p-I o ji- -li OJ15 aLsJl jSl dUi di-b«- liijliN 
■U—>Sl t ^ili) a^^-«Jl ^J^Jt oL j Z^~aJl aJau i r ■ >,fl tf> ota Njt lJb_^«iJI aJUp ^SJ 

^p 5>ijbJl ^jlj^Jl ^lo-'i/l ajAlt dUi JISj >t 5j^Jl o^UJI ^ J_^j_^Jl 

>( j—a-iJl yiia 9 -j>- Jbl jj ^Jl a jliJl J^\>- ^jPjSfl Jbj-J j^it la ijljJl I jp 
ljla<vl| JjiaP jA wbjdlj i—>l>fc.Jl ftUaP aiLj ( _ y lp i^lia iOji>- Ji aLsJl ^JaJ illiII 

. <18) 5^j^l a j£S\ JajS j ^Ljj 
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jJb L$>JL<aJ ( _jAjSfl ^U...l j>- Oj jli ^bij sL>Jl <1)1 s ^3 

In* ^lalwJ <1)1 sift AaJbi^JI SL>JI £ljjl ( J^) >—«-S 4iSf iJL>- aJj-JL» 

jl ^0ji*Jl ^ 5JLp (_jAj jj}auS\ sJlpL~»j l jS ^lUJl lift t jJL>- 

<i>JL»- -Xi lift jJaJj .aUj...< 5jU-^II jl ol>-Li«Jl <1) Ji i y»SM ^jl L*Sj ^aS/l ^jIp 

* i , s 

<jj^U <o.a... 9| o jla I a^iO 

i»j^LJl ol*j- ^jjl <u>Jl oblSJl sift < JaJ t(_$ j>-\ sjLu. Igj <ws L>Jl 

c 

C . I ., A* Jl5 Lg — fti 4-JU-Jl ( JaJj .ISLaJLi Lg-.-tj al j i O .il ^9 OO.J Ji Lfcj sL>JJ aJuIJ ji- 
JSS/I ( _^1p l$Jlp oia3l>- jl l^JLxa Jl ^>-1 c.O~>- ^jJl <u>Jl oblSJl sift JS - slib 
Ji -b»-lj £jil jJjJJ- Ojjli ^JjJj •<—#1^ JL>- aL/3Hs 

^J^Ij jji <»_ASjaJI lift <1)1 ji .(_£j3“Sfl £*1jj^U 4—mJJLi i-iJ jJaJl sift ^jJl 

j»J ji l j£i .LAjI lftaL*-Ol t^laJL Ji aJU <o Ijjdl sift o~- ^Jl £ jftl JLfr 
<—3j jli oils- ^L>»jjl olJI ^1 tlsLoJLj oal jki aJ1a 31 sift ( Jj*JLs iO-L>- Ji iUa ^51 j 

Ojjli jl jJU^ jl>Jjl oUl AiaS/l j/l»; JUft 

^_^il i Jll«Jl ^jIp i2006 .<wsL>- ^1<jlkj Jlmj U ^1 jl>- J^JLi ( J^*J 

a»t«^o!I 4jj£&j ^1—j U <_jj^lj^>- ll3jl5L> L~«b~«Ljl jUj^ll <l)L*JL*Jl 

(_5-Jl tf-LJl s j~S a^S 4.w...Jaill oblijl ji ^pft <u.w*L*iSn s^SUl . 4 jj-pJI 

U>U?JI jiS^fl U«..AII lift .43j jiS"! J oUUJl Jji si_^jJl ^ ^Uli < a tfC xj 

tiSj^Ul sljj jJ* j| jixjl AlP ^11; U jftj ia^s^Jl ^ <_1>jJl sij^Jl 8 ( jjaX*j» 

,Lgj A-^l>Jl A«UjJl <«jjjli <_yLp AtilftfcsJl jl oLUJt 

<—3_^jL« jX-^«S3l ^jUl J.3 U sL>Jl oL<iIj£ jjlft ^^*1 tjS^I Jli» ^ 

J$\ sj-j*Jl ^ <l)^5o Ip yj ^iS’S/l iiJl jJUJl jl i2009 ^ Alexander Markow 
iSj ^*11 • J_)Ul Ajl»j oljlaJ a^>-^Jj»j ^vbft-l ^jIp <1)1 

sIaJJ j-^sl *i/i _p-l u ja isjAXwi A.* j; .ii ^ u.ii si* Jjc*- ^i ^^jJLpSii 

jJJLjJ s Aj^ obis' j jla* UlU villi pwj >{ JjjJaJl (_JJuJ| ^jlp sL>JI ^jlp 

.aISIj jl J;3sJl ^jiJl jjft sl*«3 

L^l A^^Lj^ aJ^P Ll>- Jjiaj <1 )jSo <1)1 <W-’>»J iA»b9«0 J>DU LL>- a.^A^9 <1)1 ^1 


132 



lift Jp oL>- liLft cJl5 LJU y>z —U jaj tolkJ^lj oNjUvJl ^ja ^jSJ! 

-Lsta U>-^!j-JI j»JLp j5J Ia 5 tiJLftjJJ JL«JI J JJJ1) ^5sJl 

Ji £lySlI JS" ^ JUJI cJjJl J SjUI J 99 ^i o! tDavid Ramp t^lj 

t-i jjiah «—o^akJI |» j>*q Jl j*p j i~>- jJ j*J £jSll J£ OS/ JLi lift JJj .Ci Jej I 

•AS ^»a 9«JI Ao»r.,<all ( ^ j pIa>JI ^jpl JjNI oLLoP <I)|s tJUSlD /*^jl ja!~«Li 

Olldi Jj*Jl ^Ja)I Jit Aj| 9 )>iD5 j*P JJ .^l^jSlI i j/> aAjLa oLa5 Lap! Cj j*j> 

( _j—~«ii <u>Jl obj 15111 {y> AP jaj^a pOstXjI Ji aJUaJI a 1ft jl JLi N tOj^laJl 

l$l*J jJj AO j ol j~£ -l->- JJ Lf> <W?UJ| ( j~£jbj}jp? Ojjli 

JJj .a yC~~ A t^Jalli tolft A ; -Lll i_9jjli apjam JLkj Nj .LgJjL>- Jii 

I pU-Lj iljl j£jj Ijl jA oUjl jpi\ alft I jJb jlS aj^s oljlSoL j jjjilj 

. oJjJj>- f j0 1 j2j\ oNIp- 


jjlaill a»aI>«JI a>«...t...)I oJl5 p^Ij.tII aJI 5 Ll>- JJ iajL^UI olgj j^S/l bjlj 151 
LaL^s- J ojJ? J»*j oU>- oLiitH JUJI JIaJIj • ( _y«ijjljJl 

JLi .As^Uoa JjJj>- Ji j Jo N Ji jS Jp ^\j!a« Ijl ( Jj<jij UU-j 

Ja L$jjJ 0j& <I)Sl ^bptj Laj e-LSJl J Ojt>J ^Jl ^1jiSlI jt 

^Jl aJ»Ma (jJlixj lift J5 - . 1.^....,!}'.I j^JuJl Al> ^»- i_9j^is 1^9 

olalAiftNI J>-t lift jl j~S J->- ^jJl aJLajJI jJj *5/ L«j ^ jNl ^JJJl IgI • a i 

.LjvaS AjLgj ^ wall olft iyu^iyAj . <20) iijUN J^jd Am«mJ^J l 
oIIamJJ J-ajJI ^mxx)Li a^jll«jl iA^9<jjJLJ| oU>«J| Ak>V>l O.ali IaJi 

0 ^ ^ ^ 4 

(_3a*J C^.LIl) lLa3jl Aj.yjl Aj>“^J^^>aJl ^jii\ hZJji\ J I ^Ja~» ^.Jl 

aIaP pJ~>»X)I nJli-*Jl ,_jIp jjhzW i jA <JS 

• jS/l ^j -ahl l ^jip ^yilxJl) jjl L> jPJ <• W . >rol l OljLj ^j9 ol J—*J aJ j^cJI a. /all 

jjj |»li U lA^jUl ^jip aJOljJa All jXp- Cilj^-I Jl JU>Jl 
IdUaj 1 jlaollj ^y^l LsAjI j-P IaJj j-pJI ^^jJl Jj^aJl 


^j' a . /il l J-AAa ^JU^axll 1 . j ; « ., rtl l Jp ^Jjjall oNU- ^y> UL*>lj 

^ i a >~,ll J| OjI ,_JIj to jiU oljJi Jp j J*Jl JIj ti~»- Jlal 111 Ip ^iu aJ j^Ul 


JaJ j»P ^Jl jL (J Jjj Aj>-L>- . A^i^ejlAsP aJL«P (J^>- ^a 

• JJjl ^ej ) Ij JLfr jjl Jj tA^aoilj p _ftlll Aa?L>-j i^jIjaJI olft 
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£pL>»JI diiLiail 

Oj&j a-pJI objl^Jl J? ojI? t^y^J^JI ^yjbJl (J ^JiiSlI a 1>-j«Jl (J^b»- 
. Ljl J yo Jl y ^JLaJo AilkJlj oL*JJ OjlaiJC (J Jp i£JJc5 <Li J LlA>- y> 
4 « prokaryotes aJLjJI SJLa- j» L^U- bDUJI oJLJ jJ ji>«^JI jJb**Jl o yuj 

y j4*j TJL» (jJalJI y oO>«» AiaJaj J j uilli ^j 0j2 y b^b»- 

oJ?LiJ i ii JaJl oJl^j .^«?t y> yj&i bc« (Jb^S^/b OjbcJl J Aj^JJI b^t>«Jl 

( { g JT <&}\ JJ U j j^ap JJ-ijjJ aJUJs °'j jas-^) stromatolites obJ jJU j j~ Jl 
. J>wiJl j>cJl f-U J J-~*j ^Jl b^UJl ^ 0j-«? Ji? ^ <1)^Jlj tOj-^-iJl 
jUU 3,4 j>tJ Jl <«jJLdJI obJjjUj jImJI y o jApwJI bliJl 2 yjj 
Jp Shark Bay iljbi J o^l ly aJ aJ}L* tLas\ y y**j Jljj 
o>vaj ji UL* <u>bJljiwil ol ^i*pljl ( j^ .LlljiunSl ^JJI J>-L*Jl 

.ol>JI cjIjLLJ ^p?JbjJ^>- tjjJJ oli JsLa J J..*.* oL obJ jJUj 
obSlS3l ( j^s ^J^Jl LfrA—~?^/ J^Jbj Ljta (jbailVl O^i to^Vt <y^~j 

XJ> A< y ^lijJJ oilp ilDS j j&j t Jt-JI bj^J^ ,_ # pj ‘*4^1 

aL‘L^ ojH L*jj <ujJHJI obJ jSUj jX«>Jl l*-« J^-IiJ ^Jl 0 j J.,cill <u>«Jl obsl^ll 
J .jjklJl cJJI J obJjiLjJ3wJ Jl cyanobacteria ^15 Jl Uj-^-U 
^j-^JLil f- j^> llLwt^fl l^ipUax^L oH <«jJLdJI cjLjj^~»JI oJLa 0^3 uiDjLS - j^Sfl ol 

JuloJI® jt-^b ASjyj> aJU^JI oJLaj .JlAxllI y> oJjJl>- ^1jl frbj J a»IJH«Xm>Ij 
<U>Jl objl^ll y> J(«J jy- ti-«i jLLo 3,4 j>%j JlU A)i liUi oi j .<( J yjli\ 

AiUaJl Cjljbj tjj^jSfl JsU ojl y- aSUsj oL> Jp ^LoJp'ill ( j^s Lfr»« d S 


(J oJb j JI AjL JaJl o>Ia Jf- J sibl J ^JIaJI j IL ij .^jl>*Jl ^y 

. (22) ®(a j-Alb ijjbcJl) phototrophic j j-aJI pUojNI JaJ» AiUaJl Jp 
oJOJbJI a^>>mJ|j1mi^/I oJLa oS Ij .^^J^-JI jJaJl ^9 <u**b»i oJa>- OwH iii.l> 

J d)l? j_JI ^1jSl I a-ip J -HaiII y oJj Jl>- j^I ji jJL^- Jp oii 

t'i/jl .lillS Jo < J ^ibJl ilbft (1)1? AjI Jj t^y«»«.iJl *y0 1 ^Tplla*-«l 


JpLij aUai lg» 4 > ^-^a> otj obJ ( Jj./oll Jj t a.' j l aJ«p cu 


134 



-LflJj .o-b>- 5SUaJl oU-jJJ JS\ JUa>J jU-Lj A*wUlj j>Jl O^LiJl 

JfrUio toijJl JAJi icJl5 ‘*■'•9 j~Jl jlyS/l a )& Ia.sLipI viJUS Iaj^ 5 * - 

( _yJl <u>«Jl objl^Jl jl (■ jaJI jJL t j Jj 14,-^a.i ojjJI . JaLiJlj ilJpSil ^ 

^ Jjlyia ib- ( _ r ibJ Oil JU JjJ tOApUaJ JLd frbj-Jl jljsS/l l _ y LP OJUIfrl 

Jj bj£j *LiL> oj^Lp illXA Oib <UjJ ivlU jj . JJUaJlj oiLJl ( Jj»t 

* 

.AjUaJlj SiUJU o Jj J>- oliijJj li J& jjis 

aLJp La ^JXoj A~A ^^lp AiUs oU Jj . 1 ./}>■ jl^jl j^it 

JU*; jjfi : l5 a^j^UJ il o!A: ^jJIj Jspeciation £l_^l jjk: ioU-i* L^JjJI 
Aalp jjiaj aJT oJLaj . oJjJ^- Aaj^L* oli-j viAJi Jju oJh>*l ^yJl SJjJjjJI ^Lij-Sll {y> 
il.. <?> - j_yLp ^^>*11 jjal^l jl^'i'^l J^LmJi LaJiP Jaii jl t^lalL) lj^- 

oLsJl oLalji j*JL*J Uwj .oJjUj j^Lc’ Jajb*j vlUJbj ( J-jisl (JAiliaJlj oLJl 

< JLp Jaii SJ^fl oja V John de Vos ^y ybyr tS -^^ £<jLJI Jr» ^ 

J-toJl jlSJl J.. jaa . i . <23) (_Jj-lJI ^ijLdl Lj3jI j~Jl jjJaJl 

• J'IjjS/I Jjl^Ia t3Llaj j«P OjlaJ L <Oj Aj^g^JI A_9 iJ| oLjlSLII o JA iljpi i*.ael J* 

oJaljZa o L^fT Ju jj loJlA oJjJ>JI oLj>*JI ^I^jSI uU^ a!sJL>S|I A»sO 

oLy.«j Ondi^ol (oij cA? •-9^' <y 

Jjly^a JSwj jUl IJA ^ ol Jj oL>Jl jSl js?*Jl O^LiJl ^ j>«Jl 0 y_^i\ 

J^ul jjjJj .l^wjtj jC J ) .i Cjl l Jjjl aJL^P ^-a 4 jj« 4P if ^a ^J| 

aLU JjJ^- oL 5^a tolla.>ro.ll ^ oLj jJJ JjUJI jjj^JI _ _ j>Jl 

olj-^i tjJ JailjJi A t . A j_yLp li^^^a Ljja ^ji^Jl Jlja *5/ (_yJlj lOLjJLU 
twJpI ^-x>\ oi JajJ .JjJaJI ( jjs A.....)^ll Liijlja Jail^JlJl o JlA j . JjJ>Jl 

^Ja~» AAla y>-\ A^jU«^ }\y l3L)A |»JtlJjOa oLijJLU ^JjLaJI JjJmJI 

t O-jULa2 ynj tOijJl viUi Xaj .3 J~S oL*5^ Jajj L^X^OJ (jAjS/l 

,_y3 Ljilij oj jl ^j>Jl o^LiJI ^ (*^lj^l ^ oL5 otjj 

^ lllLp ( _ ? *~wl3 J^JL; ^ ^yxll p-UJl <-LLSnjsJ aJLp jl ivlUi lILa .olla.>ro.ll 
*^aJl ^lajjl ( ^ LpIjI ^ J l ^jIi C»^u ^j>^l)I lJ>)IaJI 

^ ^jUwiJI aJ ySb aJLp oljj iL^—j aojJI o^xaJI J*>L>- aJI iAia>-^L«JLt ^jJl>JI 
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jj Jj'it ojJJ oUap«jJlj ^ysjSlI oU-Lj« ^j-SwJ 

.43jl ./a » ol5 llli ^JxJ ^jLi 

4~~o-jJl iSUaJl pIpj I Jj t<»j JjJl pIJj^JI U^SUJ A^iUaJl 4ia...t..iSf I ( J-A£» 

(_5J-1 ^jA 4XiUs ^^Lp J "U^j_y^ j»-51j-Jl c5® 

<w— j<Ijj o5^ J> ioL>-l aIiS^ J^JL) of-La^Jl <u>Jl olijl^Jl 

Oyu (_^)lj 4<J JjXJl oIjjJ>*j3 j» Jil 4LA ,J0J Sfl Oj-ij ^jS jLlpNLi OjjJ>- 44Us 

^Jl 4~>-ojlill ^-*531 4 JL>tJIj . «4jj^*^Jl 4 JL>tJ| -lal 4_—aljj!> jt-J’l; 

^jJl l^aJal Jjju Ji ^Jl tola, taa'.ll <Jjj&-j .AU* O jl» 550j O jLJu 2,5 -C.o J 
JjJiJlj ilJlS^ liJJi ^ Uj to jtS jSUi j_j 9 l$-lp jjlxJl ( j£jw 441.J jLla 1,3 j>«j 

. <24, UI _pj\j L-JJJ tJL-jVl 

(_£^>«jl <_3^LxJl ^ ^>tii jy^k <jl^ 44j?*JI OjLjISUI ^y> j .J5kU 4~jJl, 

Ul olfc SLsJl ^1jjlj . I 4 JJ 4*~jJlj LLj <jl5 ( j = 9s»^Sfl uV 44 jj 15 olla.»roll 

CJHj" IJLxj ji jU«J| (JLfcpi jjia jj^lal ^ (^jL> OJi>J ji C~*0yijl 

(_$j>-I 4«s- oLjISCJ 4**~l)L3 uiJJi . L^jLiJ L f^i Uj 1 .<ga>tla 1 j <1)15^ 

oljjj .oJjJ>- i_9j^ oj>tJl AsliaJl {y> JbljiJl alJL.)fl 11 a LjJ ^l;t 

4ll?OaJl OO.US31 jSajj .4jy«djJI ^jls-ljJl (31 ^l.L >w ol ^ 

^k~j (jj Ul 11 a (jJLlajj .oUjVI c^L Ijal ^pril a jaUj^j ^yLo-ljJl (JI^^^U 

^p l v jl) ^->1_Oji (JI Lglliaj^jiJl aSIWI 'w0x*j 9 16 5i 11 ^~4’.~J l 

oj~a 4j>ll cjLjISUI 0I4I ^-Ul ^3!j^Jl ( j-Ul jl^iil oU uiUU 4 . (^1 ^a^UI 
< 1)1 iSj^laJl ol^j <^)JL>-j .jj^jSfl ^tla»J jS’ ^ySj^j ^UJil ^1 tiJJi (jf^i .iblA 

ola, t js’ J^UI J^ill o\Sj .4sUaJli oLsdl i^JLpI iljlal ^ j^aJl J-UJI 4 -Jua oijj 
.^lsl>fc«JJ Lstfyu l4. Lv Ul jA 4L4JJ tj-5^1 i^ij 9 ? “U*j jA 4x3^ <U>J| CjLjL^JI 
JUaj . IJaxj jZ.jS I L, j j)gls Ij *—)^Lp 1®^ 

( JjUlll ( Jla t4 ' .. XX t-ijlfej ^3 ( j/»./»'»«i)I oljj ^1 L^L>Jl Jjl o J4I3 tijj jLU 2 
OJ4I t44j^laJl aI4J .jS\ Ij^U- ^3 i2JL13 Jxj 0>u>JJl L»JJi 44iUaJI ^yaji 

lUJbj 4JixJ ^IS^I a-Lj oLJj 4JL^> t J ^ja OjJSo 4 oJjJ^- U^L>- 

J^r- .^alj jy^ls 4 jL> jji alJl I 1 a t_iv45 j j^Ujj ,U$U_a j^SlI ( _ J iSUl JLixdl dx>- 

Jsib 
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JLaij LgJ eukaryotic olI^J lp (jikjj 

Cw3-ua>0J .Lftl^j9 oL»jJl*-»Jl ( j^s ( j^s 0 j~-5 4. o5 ^ylp j_£ Jp><^ OlJO 

^ (imitochondria SJa^ oL>» i-UJl ^ organelle hjJi* obj^>- 
oLj>-1I L^Jlp (jJllaj ^Jl 4jj./3*}\ ^inn illlA L o . ’ . j j iillkJI 

ipL^» ^ t.y £.j iil—»!>U i c—5^ «chloroplasts 

( _yJl lj^5Jl ( j^s slol Ji oL»> JjJj .4 jj-^c. 4^j l..0..5 OL5 J» 

l>-L»JLjl JjJj 1 g dllljj viU3 JLmj CjjJlSj ol yi\ A.aJl>- d->x^Jul 

toNl. o~ . > -^/l IvJlpi ( _y 9 lOjl 5 ^ylll j t 4 .. ia .. '> «Jl CjL—>J l t_ 3 ^*ol vjj.Aj- jS %‘l~. 


0 *“^' ^9 C. 4j^^9 

ol^Jl Jinj t«Ukj 

»iAJi ^Jj .yff jSlI J>-b ytt AsliaJlj oLaJl old3 Jj ^ylp JUltu jyjti %J 

tkillS jJaAj LoJUpJ . 4 j yp>- obj^>- ^ll»l J_y9 oljjxi^lj ^LxJiL .iiLwiNl 

.|j—S"^L-U^>- ijjjt it(_$!■£• O.i. a . 'Z . n .o <U>«J| objL^Jl 0^3 

JJUjJ) jl£jl J^ilj .^J—a-iJl f-j^3 LAj^oJj ^ i^m 1—315 t_Jj9 ^yip Ol C~>-li>-l 

^Lw» i’Xfi’ ^yj ol yi\ 4^jLJi>-J ol yi\ oJLL^b*Jl ^jA (_ 5 ^^ 

^o i-lp ^y3 ^wO-JtJl t-yj> ^jA 4jdsi%A ^\ja\ (Jlji^i ^IjlAwwl O^pUal—il ^Jl £"l ^iS/l yA 

.aaJh^oJI Js>jjJL)I 


4jJIJ jJl IfSOjIj^> ^yj j .«> i_4~5 ol^Jl LtAp^JI O-o-Lo l^Jk>bO l _y~»j C-3J ^yS 

iJN 4 m/LoI o^J L^jIj .oNl 43 jfu Ia 5 ^y^i^tJl jjl^Jl ijlJb olft oJl Sj . jjl^Jl c-bjl 
^ ^jlj^Jl (J ^>- ^j^jUxJI il^Uo vlAJ^ ,_y3 Laj i^j~«l ^Ijj J^Lo L^jl oJLa ^jI^JI 

^JaJj . ^ .w Vy Jl jjl^dU £l_^iSll Jjl Oj^i> ^^0 N .^^>-*^1 <U>Jl ^1 ^iSll 

0 ^Ju 600 »t3 ^jjbJl ^y3 JaJuJI t^^l^cJl Ijla 

. <25> Jbdl *>Jl J ij, jS\ MjC j* J ^>1JJISU: 


|>LxtaJI 45 ,1 ut jjWth 

oLpJI v2«>r.»vol ~ k03 c< O j Ju 35 4 mXoj 0ji3~ c ■<?.« o o^*J lo 540j 575 

o^jj^o c*Jl5 L^l»«Jl oJbw> 4^>Jl objl^Jl ^u-il j (3Lkj j^ho .IjJL*7 ^S\ ot>>3 

oJl5j. oNl L^i jA.j L«5 oJiijuJl oL>Jl 4 j1Jj oJl5 oAaj ,»UopSil y* 4.1 a. io 4 Jl5L1ij 
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oljJl ^jA O<U>J| Oibjljxjl oJUb 

t^UJiMj tA-wlg. )l OjJlJlj (0 IjiSlI J* iaJL*^« J jl£U »—ASli^j aJ 

, (26 U;UJI jIJ^jSIjOj-JIj 

JuL w J Jit aIs^I^mJI aaI^J cJtf <u>«Jl objl^Jl oJL^J a~~zJL aj1 i^J }\^Jl ^jA 
c~>«J j-»Sfl j_5y L»xpj Jl&Jlj ftUJJ J^sl etil&» J^ c.!■•/?>• jl Jpi 
( j«J i^l jjSM i _fAA J A~»jJL ali AoxJ jZ~*\ 015 JubcJl j^i taj^iaJl IJLft 

Jl asLpNL SillaJlj SaUJl La ^Ua>> -AilJ oJl£ ....>• i^^>JL) 

J>- AdlSu jj[>Cj JL-P ^UjULS apIS^ jJSUoj <CUa Jp i»Jj jO 

. JjjjcJl ^jA oJbJl>Jl ^IjjSfl eip JP AlaiL>*^Jlj 

.<_AliJl Jl jaJLJ Ajjjs eilp iiLft 'jZj J tljji*J js\ k~>- oLjI5 jj $is 2 

0-1 *3 JLd £lJill eip Oj£j uilli OJl>- jJ j . IJUju jl sL?*Jl ^1 J Oj>wpI La \ji\jj 
Ool£ tA.gila.aJl <_9j^5Jl ( Jia ctJL>~ A-A>L>- < jm5'jJLjJ ijj^1? J^)L>- tiili 

o^L>- i3La o-~-J . jJJiJ Iajla 3 |tJj to-tfU Jil tJliaJl J...... Jp t j jpJ l 

.x*a c—tic- tig!* ^J5 LLp ^Jl IaL^Ip- Jl LoLilJ 5 jJi*» a^>- oLul53 asj j*a 

■ JaZ .— <a ( j£jp OpOIj 1-illi 

Aj^LaZP^IlD AjL i^SjjftA li jjJLI ,jj J» ^JU<ja jL—a j«p AJtoJl jjLzJl t_£S j^jj 

ij-jJL Ifpji oJOji o jjhllaJl oJLa C.--Jj .upath dependency jL~Jl Jp 
^jUl ( J^j»oa Jp ‘Uojl jLw» ^Jjgtfa t ( j^xJl Jp .oJLdauoJl sL>JJ 

LftjLupL OjI y>t^}\j tliL»v LjIj Lo^j 

Ja t4—L>-1jJlJ <U9-jl>Jl ijjjlaiL oJLla LjjSl (6 ^Jl>o> CjIjUwo (J')L>- OjJaJ LJ J 
aL»j>*» J joL »_JpL>*j jt a jaJl! J •LfejjLfo Laj cLgJLxS' 

^ I iatf3 ^zj 1 tA.w««lall vl»jl_^U o^JI^kaJI |a..flJL AAj^ju ^Z£ A.» h »j jL^^oj JLiLa 

OolS' jl t(Jl!L*Jl ^| j ....«> ^Jp Ij3\ AjjiLj«JI o ji jl jj glall. jlajcJI ^y> aZsjcq 

. LaLaJ Lib^t* j JUl J$ia) <\ak*J> JS\ A^ Ja bJcaj^^Jl 
^P jla ' -J jl oJLaaoaJl oL»<JI ^1 i j^aj 'bl .aJLax-oJI sLj>JI Jl i jaJ Up^ 

(J^S" il>«jL L^jS/ l aJLSz~>« O jAa L^A>- LajLzpL A^a>- j^ll Jbu I g - ^« ■ 

I g ./}»t Jp aJUZXaj A., rt.Sliy'A LtAajl a ip ( J5 0 >»c>sp 1 iJLaicaJl ^^ypJl ^1531 J3 
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J^A jyfyb 4 JVj oJI&mJI obp*Jl L<./>J lj*-» .(J 3 L 0 

obi 1531 oJla Lgjt> IjuI Ja^^b j*J aJLpJI oJLp-j UtApxJl oS/j .b^Lp*Jl 

jl5 0 !jjl <LJLJip- L*j\>JJ b^LiJl ^^b JujjJl 0^3 isJjLitoJl A*>Jl 
. 0 0 * 
<U>Jl obSlSUl jj-^-t £y*&\j .l/>UJl J-wJl Usjjtf 

t«^A Jjjj .*LjlJ ^jsJl Li^UJl ^>J| 0»1 AX*qJ1 

I 4 J ^ jJj ^jUJI jJUJL ^ib, JU^-I J* J& <J ^1 L^UJI Jl ^-«5Vl 

^jl ^a ^IJIpCoI LtAprJl sJla vOaUsoI uiJJS cJLnJ L«XAj y>-\ a5j JlOi 

.o*La5 


ojo-j Ifcjlil ibJilj ( j^s jJ53 j« 5I sljJl OLJLp- L'^UJl ^^jo- jl aaJip- 

(_5j!p<J Ia ibjl L4J5 .L»tApxJl O^JjO obpJl Jjlaj ^9 IXga IjjA i_»I Ji aJLJ aJlpJI 

oi aJLp J J ^^5v»j ^Jlj iLgij^ai CpJ oLajJLm^JI o^bjl iljjJl aJip- ajI aJLp 
“ — £ 
oU jJIa«JI o^b jl ilJLoxj JS\ L^LpJI vOpx-saj) LJ5j . j- 51 jkJLxJ ^1 ^^axl La jJlZJ 

iJip- J5 ^ji»»j IjuJI jjA Loj .iuku L^oLi ^ylp JasUu Lf>-b>*j 

obpJl _ j i^^pjl L$iil5 aJUaui ^ ^ab^Jl ^jiJl aJLJL>- 

tbfl^PtlA b*}b>- Jjl-J A«iljjJl oUjJjuJI oJLa ^ bjJL>«^ Ia^p- Jaii oJjL*-*JI 

Lajj L^P-bptJ <±Uj J aid ^jA la.l'.'i ob~>»Jl oJla (ji l jn./3~> L0 / -0 

SljJI AAAP* L^Lp«J| Cflp jaPaaJ Cv^iJS JaA UXpJ .L^Lp«Jt j^4 Ua»L>- 

0*XA frb! j Ja 0jj9 j!5i t Jblbj t^^**** 4 J-A j5l ««i (a 1 oi Ak.1 >ji 

.0aLa51i A Uni I 


btApxJl AJjO JLaxJ '» g'- a ^p-^J^-JI jjla.ll ^9 obj—Jj (jb jib libft OJl5 

Ediacara Hills _)La 1j15La1 ^1 ^^La iHajjISLsJb l^iL o j>6 ^jSfl S.^51 
ob;L53l ^jJj .objj5p-Vl o>Xa j^jLa pJ ^^~p- tbll^oi i_jj^p- ^3 
.£31yjl jl ^Ux*Jl J^15 ( J5 wj 1 ^ ..laa’.^i Lo. ' -o iai^I r L-p-l L^5 4 jj151j3^/! a-p»JI 
Jo o>>>^* Anjbll 0 ji]n}\j .ao 542j 575 a.. * .^^JI ojoJI 0 Ja 

^UaA L^jjJ oJlaaa a_p- obil5 ( j^s jJLlaj j_^J p ,_^La oJioilj AO o540 
tBSbpJI ^1 jj)l j~*£i 1 jlptjijMb L$il» A iJj*J> AO^Jl 0 jlfljl oJLaj .aJLa £3\j2J 
i4~>- tAjjJL^Jl AiJUb jhj I t (Cumbria) l j a .La a& j~h i »_......^ 
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aj^jjJI .^JjSlI SjaJJ oJL& ^iLt5l |>j 

coSJLA xoJI 4 = >Jl CjLjI£JI S:> J>- jaJI cLASL^Jl ciabJl 

^ '—»9jJl t £ |»J olrt*a ^»TH ^ylj oL^Vb 

jbymAi^ll <J^>- Aj1 jJ Lv? jJLjJ .Aji ^ IIJ Ajjl£Li^)ll £•! jj*lll J?Ljjl AJlS ^J>\ jJI 
^jA LoJ»»j C^JaaIL ^Sfl ijlSL^I £•!jjSlI ^JLa.o.l ^il da JL>- ^ »5G1 
.^hjpS £l jit J\ j>J J3 A^iru^l vJl obl£Jl JA Uuu jl 
oJbJL>Jl ja)I jtf laJl jj-JiA ^ ^Jyj>-c5 (_^JJl ^yUci^ll Jaauaall 

^jjj^iaJl *AfT j^s c^LJLj .SSllaJlj 0 . 1 LJI ^>|JL>cl^lj JL *a&-j IaLjjJlS 

JJLuJ olS oJbJL?- ol—>- £•! jjl ^ja ^Sa <Jliaj L»_gJp ^Zj (jJ j-a^Jlj (jJjl£Li^!l 

Adt Jb IfrJlpl C4*>cjl Obl^Jl ^jA |jb>- J~£i I C~9jJI ^ dJJi Api-JJ . Jbljla 

if " * * 

obl£) eukaryotes sijJI aJJ>- -lj ( _ 5 zJl j 4 ;>JI obl£Jl u **j by ^j col^Jl 

$ ** 

C^^pljJl ( jAJ .It-_» Ala^-MjJ o jjVO J]fc c(oJLAaa AjjJL>- AJL) oliJ cb^L>iJl o^JLala 

j^Lp AlasUwJl Cpll^l CA^l> l 2 «fb AM*baJl J>b |C 3 

SL>Jl o^>vl Oj~oJ coljjlaJl 0 JL 4 J 4>«bj .AiUaJlj o.sLJl A-jb oL«5 JLa>- 
.IJuLkJ jSSSt aWj. ...,.■'I 4>>cJl obl£Jl ( j^a ^~Za t3Qaj 

bLj^dJl ^ 1 x 1.11 lA-abl IS jS llA JIaLLi C j~S jIj j^oLa ^jA j^>Sll btj jij 

A^isjJlj ^J^JLU £t*plj SAil*-»Jl SU>Jl ^l_pl L 0 J .0 .A^>-jJ^j-Jlj 

cijjL >0 (jl CdA I jS^a Jl jl c_^l_j^Jl jl c^j>«Jl Ji« cA-jLij-iJl j*JaJl < 1)^9 clgl>-b 

Aj^jaJI £ J>«j| jt CcJbaJl ^jlp C(J^i)l_J . AA.JojJI ^9 J^JiJl ^9 a3 

j*^_)J A-^jJb A^yJi (_^1 M cULa iLal^Jl o j>mJI ^jLp AlasUwJl Aog^ 

J_^9>- <JjL-lll ^ |>J^ba i]llA <j_^J CoJlAJCoJl SbxJl ^ljj')l A^—jJU Aj^S CvjjUS 

^joJl Jjl53l oL>- ia^La ^^Lp Slails^aJJ (^JbSll Jia oLdpI ^Jl c_AjlUjJl S^ftLa 

.AjLfc^a ^ 

J5” .^jS/l oUlj£>Jlj oULJl OcOljjiaJl oJlA ^j-o e-y>*5j 

cSSUaJlj o^boJl l^j X 49 U j^jill (3jlaJU oUl^ovJlj oULJl a.«.^.jjJI 1 

AjJLilll Ajb A*>- oljlS oblJ! JS - cb«3lJ Jl Lg.’L-a.J jLu«a L^lp La jAj 

o^LoJl^ ^^aJiJl a^a Ajjj^aill L^zolio ^1 jOtiail * • L" * tautotroph 1C 
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. 4jP* CjLjI£ CjLLjJI Ji'b (aJUU C-’H..,tt.*L) ,4«>cjl jS> l gTt.j ^jA AjjjUao 11 
43Uall ^pLljl (O^lp (Jjl jjPJ 4*wJLjJI |C 3 4^l> pL^3pi 

^jIp <Jj.*a.>AJ ..rtfli jiS^Vl j~tu J>j*i ' $ —»a> !_jJl (3lj_>*ill .<L~~» Al l 

.OJ0 A^pillo ^j - Jjkdl olJl «Xaj l^wll p^ 9 4***Lteo3l 

l».«.j tAjjllao 1l oiUl ^1 y>xZ^S^i t-Ljl <J j>- jjlhj jt 4jjJl ^3 (_g^>-Vl CjLJI c-Upp! 

£l jj*iI I <upL>- loULiil ^y> j-iSQJ 4 «»«» ‘ J\j . LJi^a Ujljj Upyi _)_jJb*Jl 
oUaJl <J^PPvJI t-LppI Jajjj J^vgj 4>-l»- illlA C~jl£ (AjJbJi oL^»Jl ^ 

^ Ljysj oULJl ( J5 iljlJLj (A^LtfVl ol»-U^-Ml pJl^J 1>mj .oLjl »-U<aplj 

t4^-jjjiKj i5 jp*JI < ^Jj N cjLLjJI oVj .Ijl>- SJjLwj i« ip 4j^j ^ Ia> 

jV t Jb- J\ ^Js- il s>cj (jl IfcJlp 4jt JpxJ Jjj . ^L>b«Vi I g /■»<»•-“ 

jA ^m4JLJI jVj .5Utla^l fl^lp v_Ala«t C * >aA . l l 45lkJl ^Lp 

4jaL> Ljj ^j\ oLLJ\ loLoJl ^jA i j~^J CjL jpjA Jl {j* hit dj&t 43 Us jJL/aa 

oliLS' ( J^bcJl ^Ip Sjjli ijjipJl cjLLJI c~>c~pt t AJJi jJaaJ LgjS/j . U...~i aJLU 

/ cjIj 0,09 iills 

(lr® W ‘t?2 Up- ^1 jj\ {ja Igj^Lj IgialW ^^>w~J t ( j... < C.»Jl ^^Lp tcjlil 
^SjS^ LpI jjl oU\JUppw iiiUi jJaaj L»Xpj .(_j^>■'111 CjUI^«p«J 1 jl oLUJl 

JaPj ^yAj .4j^>J| OjLj^pAI iC 3 4jJ>boJI ^iLaJl AilkJl 

<z*> L*5 L*» ^"L Uj c 4 ,^, 0 . . /? a o^\,.^ a pj (aJIp ^L>fc»i ^1 p 

csc-Lj <LbjJai Lg.,^a.‘J 2.^1 ■>■;.-^ l l oUaJl olilI ^JL><X«Jj .e^Ljl Ljj ^ s^~5 

C^UIl)S|j .1^151 |«J jjJl ia>Ji 4. * ...«> Jb)jl» ( J5w-> e jA±a Lw-j 

<JLaj^U IS jt o_j 3^ i(_j ^>-1 o>L)l^^>- ju^p jI oL'LJl ^Ip j ^l*Jl ^Jl 

,<*jijLpjJl jl OLiwJlj ^L>«aS/Ij t^j-pS/l vilii ^ Uj tilliAj La Lj-^l ji >Si 

e^Ul jpbu^N 4m^Lb 4 ■ <9../a.A ^®L^^/L L ^ -J 0 ' ^3^ AxL^i 1.« /1 jI 

oL>bJljix>l ^yJl oLl ^ja I ^■L»-l icLUjJ 4>t—Xj i^^PjaJI oUaJlj 

JUP 1^.~.A> 1 jp pljjJI ^ UpjI oLAJl oljbj .43jjp J^pil 4-pliJj <La^»<Jk 
^ *■ * - 
^■JLdl (3L»J 4 jIJ b AJJS ji j...t j oL~Jl aI^»JI 0L jiAaJl c->Lsl53l 

toLI j~*J\j oLUJl j^yJl oLp^ILj .ij'il! ( jr*~ 4j^-> 4 J jJuj ^1 (jjJJIj 

^jlp oL^^aiil jjl-wjj .oL j j-iJl j 4j^gpfc*Jl 4«>J\ oLilSJl j tOb_^aiJ\ CJ 
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oU<j j~a}\j Ajj g>r^>ll oL3l$Ul oIjL) U j»»j id)l y>*}\ LULj C.....JI oLJi 

oUlj oL'LJl 429x11 objl$Ul ^ja L^uUsj Lgj^U ^-1 j>c ~*I 4>» 

.(_£ j>-S/l 4j^4>x*JI 4«»J| oUl$Ulj 
4 

iJlLdl oJbljXa ^Uia KLjD Ijj^ls UjL^Ij CjljjiaJl sJlA ( J5^ L y2~>Jj J_jSUj 
OU lSUl oJlaJoca Oox^spI 14-9xJI oUjl^ll ( jja UjUu iljic-l o~«j 

obJlSUl j oIjLJI cJLflP- Lmj .oQaJlj o^Ljl oliiaJJ <J^*29 x1) i£j>-SM 

oUjI$1]Ij OUI^-9xJl Opxlit 1 4-9x11 j*& 4» ; .la.ll ^y» IgZsllaj LgJ^la < _^Lp 4jjg>roll 
jV~i (1)S/J J5^\J i^Jia OJj IjULu jKt 4-Xi U» Ig—ijldj 4j^,>roi)l 4-9x11 

l$-lp ( J-^a9xJ ^jlll ^ 2 >~.o-jJl iiQaJl <JL>jCL^I oL>Jl C ^ oJLuJ ijjJazlI IJL^J 4 sx-Xjj .LgJLS*t 

^LuiaJl 4^-J* .43^~~a jS- ^s\ If- IKo 4 j^j>xaJI objl^Ulj oIjUJI 

(_£ JUlj js*- <—*Jjlil JL>- l f-yZ js\j IJbJj>- UUaj oJL* ojJLx«JI 

. iSQaJlj o^LaJl O 9 I 43 JU ( jja 4 I 9 -I.S oJbljIa 4jl Jx JLJ <J^ »■*..,a I 
{j* ljL>- illlA i^ldll ^ .^Ul? 4(^-sxwst l^jJI JJj*l 

lC->UI^-> sJ| Ijbf- Jjtjl-lc-l <Ua~J^ l^Kl t«LaJLj>xaJl 4joUsl^Jlj olJUJl 

cJ>o- 10 jia>- JS J .l^-.-i 4 IJI} 4—<jX4a oUl£ <Ua-*l jj L^JLS’T 

C4.,r»4->r'.a 4 -Pjj olS oli* ^1 4-JUJl 4-P jJ I olS iiUaJl ^ 0^-_5 4-K 
oL54ljA ^jip 4-PjJI 4-1 Ip olkJl oJLa J<!la.l ^S”jJJ .Ljj^ Oibj 

oUaJl L»jI 3 JiS o^ajJI 

( lpt aJj)^L go ./aft 4«^>- cjjj 

( _ y ipt LjuJjjI UK tojiU oJLa 4^PjJI UiJ4iUaJl jiUaa jS/j .oljLJl 

obil^Jl (j^s a ..<,.Jl .jjUjJI Lg.‘J>la.; Jii oUlj;>- Jpo alJUJl 

JS 1 ^j -0 4sUaJlJ S-sUl oIa3-)Ij Jjdl 4jJl) >uJl>JI oJL^*J 4j 42>Jl 

.0 J*£ 3|JLpL olp (4Ail9x«Jl ljL>- 0J>^3l 42>J| CjUI^JI 

L^ia jKt oUI j^*i\ (_jjJ ollajl oUlK jl ^3 ji i jKS/l Lajla*J a^sjj 

/olj 2 oj^4»U-*Jl oUI(_gjJ oUaJl olilK iJjuiJIjj .oljUJl (_$jJ 

^ Oj £.j Jkd .Ja-a jl^Jl ^ Jxa3 / ol j 0,09 olJlJl (_^jJ U Xo 

4>K . ioxJjUl <uUj<JI i ^~^~ ^jA jKl ^y~*0\J>Zj y^pyA Jl IJLa U>1j3 ^juJi 
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oUaJlj oUl olJiiJb a~»5 ( jaLJL) LgJJb ^ ^ill 5 Jaj«JI 

jlj ( JJUu ^jJI A>-Ip- illlA Jljj ^1 Ajt J-Lj t^laiajl A^-Ji ( jA APa P-l^ AillaJl 
. ^>- jJ^Jl jjlatll ^J5 AillaJl oliiiJJ < —~y > ~ O' 8 ^l*Ul A^»«iJ 

.(bjjl»^IO {j* Jbjyjl Lsdjl «L*JI jp jjy tJ.a.».:Jl ^y» JbjyJl 

A«i oU tt-l.irttfll ^ ^_)L>«Jl ^]| Jl A.^ic->r'.a Ojl j>*i\ Ol lo P j 

JilJ t AI~aJI .lL*«>-SM ^jJJ AiUpl AaIZ pvA ^'IjjI ^jA A. * J& ^jLp AJ^LaJI AjliJI 

t_«.«ujJlj C A-jLa~SvJ 1 eO~5!)U A-3bjo)! OLIa-xJI ^^|5 ^ jA)J .^j^jS/I 
a*a JaLuJI |*J aJLpI jgi .^Ull life ^jA J~S *y>~ jjjJj «alpj J~gOj ^jlivail 

( j^*J LjA^-l ^jA lX“^J iSL^Jl £•! jjl ^jA A2~*Jl jl aJIUcJI il ^jaJIj (^JjcJl aJx^I^j 

Ujupj .^I*ia5 ^iJOto'bll Jbs 01j 5 "^! obJl^Jl jjp 5j>cjbJ\ o.sL»Ji Ljj 

IJLft jl Jb Mj .^j^lsxJl IgA^lp ^jA ( j^JL?*l]l ^Uaj U IA ^jPjS/lj oLsJl (jJUu tOllS 

AjSl t^-5jS3\ \JLa ^yLc- sL>JJ j-»j:—<01 ^aO OJLa N LiL...* U?jJ* 015 ^UaOl 

03 J Jo IgyOlp 0>b>«0 ^3 oJiO-l Jii sL>Jl Ojl53 l Ajj3 

j>-T 015J» ^ <oJii ®L>Jl 01 (J-oOwiJl ^ 015 lil U J y>- *j*i\ 0«-Lo Jii 

JJ$> 0^3 <-iSj\ U5j .^ysUjl l$A.ilp Jiij 1 ^—aj J>bJ iaiti tOj5Ul 

«LsJl jU ^1 iUl>- a -.^jii ja ^il»Jl jjjJb SjU-^I jJj«JI ^UiJl 

jj-a (_£jj tllAj .<—9j^iaJl eJLft AJaibx^Jlj L^jUJ Ajjjj-^aJl j^- Oj^JiJ 

aJL«3>cX ^9 0ot . A«>Jl j^P Ax-JaJlj el^9cJl i JbJb^- 

1«Xj1 4mx]I j*p ^51 ^51l jl ji ioI^haJI ajLO aIp^5 

. IgJ A^?l>- Aj=UiJ O^J^" 

LjMaJI oid^uji aLokJI t~il '■ ilCtl j^^U> 

iSjr^ 1 jU^NlJ J&i\ J\j\Sl>y\ ^UJi>l ol ji U5 jA^\ jju 

AO ,0^^1a 5 J«9 Jajt9 .^j~SjijJ<ij>- <—9jjis Oil jz*zi Aj>Oj U15 eLaJI ^1 jfy 

Oj ^ La 60 <3 jA . p l ^A.^3 ^jA ( jA>jSll ^T^a.A J^la tA~il j151j 3^/1 <Ji>aJl AjlJb 

OJJi 00l>- AjV e £ ^uSjlO l^jL «_3 jxJ e3j jji aJJU APjJI e jXdJl eJLftj . AP 

j»J ^JJjl 5/ \J^J 1 (JOls* - Aji j +&JJ 1^9 1Aa>Ca Um5^5 ^ria.ti t_JLpt 015 

ts* #Us»- i { J0ji L j^ > ~ -P Jii 3^J1 Jxls CA^jLJI ^jlp Jb»j 03J^-JA ;L>- Ajl ^jisj 
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iLSL* JjJ t_jj jJU> jS- (jbjjJl iiljb Jlxj 

f j~> U jJajJI p. : ...~. a'i viili (_^il Jij jb>roH \1j jiy 

. <28) JUI JlSA I apIOIj 

‘£j.)' ‘ J*Vl ^Js- ^>ry l}» cJJ^j ^liJI 0^5 ^y>j\ JjJ tSJLi>Jl ^ 

^y<L »jj 'jmH l*)l Lk-Jj . liSi ^i5l iboji 1.^,11 P%J i jJl ol ^y> 

Cl injij) L&j£a»j Cl lp| jCiu 4 jJa1aJI 4ift.*hll Cu^l 

•<j3l JjS 4auu (jjfift 2300 — 2700 ^pj (cuia> 4j Ijlv II 4 ifl.*fcll 

* j 

jiC- <jxuij .LqLaj ^*■" A iliJjJ fucljJI mil Jjl ^£j tLd_ja£ jJL^lll Jji jJjjj 
l4a> 6 jjj£ pl^liaa ^ »■* *■ gukp Jjlj eta. 4*1x1 

(j^LiSa^ll OI jli *»* Jpj l^lxuijll * 1 4^iuLJI JjA 

•JJj .In»u 'J CiU^Ul jl ^£>j i(5jlpJI 

Archean jixuJl jA*iil 4jio^ii djiiJi Lj^] jju 

jLklaJI 4jJtaj <&£lj Cut£ *(Pr0tCT0Z0iC 4jjj-o£JI 4_iiLaJ)j 

^liJI jia^JI ui4a.j .vdJj £ja ujL La jl 4lw 1 000 S*ul ^)iil jl ftjljJl 
820 pj «Ua jljil jljjl 41 uj »j^ll Jifl 4lw ijpla 930 pj jla LijpJI 
4j iiiLmi 6p4 jlS ^gpfl^JI j^xll Jifl La pilj Jifl 4.i m < j^iu 730 - 

4j4j*K*i Ci t^jaJL cJojjjI jiajJI C>ljo£ *Jxlj «<^OjSll JLaJI Ppu 


.a^jLflJI 

^3 4m*jL)| ^jA © j~S Ob*-Lw» LbJUP l4jL**i jUU 3 j 2 L Aj\ jJLj vlJiJb 

iJLftj .<Ojb<Ul4 <Jjl JJ4& <•(£(ji j>ti\ jqIpj 

oLp^JI j*j aj i{£j >Jl <j«>*~~5^\J jjJJI (J j>- *■ j *Jl j»**j 

(w*5l^ JJUlL) AxJj j>Jl ot Jb Jb^j | C 3 

oLojj>- ^1 Jii ol5 (jjJJl t(_5 Jl-— 5l ^15 ^ Lstfli>«jl 

. cjLoJ^JI oJLa <ukJLJI aJl»i9b»Jl (_gjl^>Jl «jj&li? ^ya-i^o ^li kiiiJLj 

3^ d)L * > « Jb Jb>ol Ji ^~>x-^5Vl jl5 L»j^) cv^JLij ^Jj (_9Lsdu 

5J-i Jal l£j\j?- jlp jAj) Jl— 5i (IJb^ 
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Jl tJLaJ .^t.D.JI Bjl j>- La. I ^»li Ji LJLlS JJj . «-Lj 

j>Jl ^y> CjJ^; jjJl ^a. x^jI J 4<£«laJl jjjj'ill 4. Lk j^s iLJJj 

jl»*Jl bL* J oL>JI AjLj- J CjI Jj (■ yjs J1J C~>*j >—J 

Lillj Ja..Jl Jl i _ >j$\ a^>eJ1 oUjIS3I bJLa Jj Llli . iL>waJl 

1 ^a jj^^Jl ^-LJ ^yll caIa) ^*l!Ij t f ^Ip 

lift La.I J3 SljJl 4jLi>- oL>Jl jl a LuuJ j^*j N i ( JiSll JL Ljjj 

. < ' ,0) ( ^ = ?*-««5^S(l ( jJ> Jb^ajl £-LIj "5L* t^yS^-LaJl jDl 
2005 J oj^Ljj Alex Pavlov i»JJil> JlDl ^-^il 

i^i !■* js^jj’ L 'fr " 5 1 * (J t^Ul bJ^ jSl ^ _ ; i ‘ i * 1 -iiLft ol£ 4j| 

230 —ll J^L* /^S j~S cjL*S-o LID I >—■'j.s J j>- Jljl^ (^Ul jLAJlj ^_^>DI 


ib j^-aJl J^ J^>- oJLj-Ij bjjj JL 5 > 4 ... —o _JLil l up l^sjjeu«<l ^xJl 4 j_* jjJLo 
<■ j-a jipl Ji 31 j-»Jl bJLa Jjj jJjJj ..—Jl bIa ( j» LLj cJL .15 ji jjAjSlI jJjJ 
JjD ^a.~..»l LL*J tbjJU* Lil^ j> C->ljl>tiljl 4 j5\j f jA jlS L jJjL iJl 


^jAj*lll J^>«J V —•^A (JI^Jl J J>- Jaj fji o A |*J 8I -uJKJl Ol I^aIjJI ( jjO 

S ( 1)1 cLa>I ^W >lJl • 4 »J.a Jl b^ZaII olft ^ 1 ) bJ" JI 

L)b>- J 4 L j-a’lllj .^^-SjjjJ J>- k_jj jtj 43 ID I OUijJ sA—>- ^ oLL-l 


413^«Jl Bjla^jl ijl c-LUl ^jJiaj .3J^>%a J L) 1 JyP JI^Dl 

La4jl«p jl tJjJlj • l jJ>J^i I ^^ a ~' ®jl j>“ d~»3j Ji I 4 U ^j^l^Jl 8 y»lD 

JJ i^a jJl jlS" bij .Lsj LajI > r«1 ■ a4 j^LI Jl oljUll \C*£y^ Ji ^Jlai-Dl 
4>(Jj OlDs^aJl J ( jA'-*~^^l J ^LaJjl JJ Oil Ji ^Itll B J (_jAjl 4 jL^J 

Jiij o^JUCLa I^J (W iiy*J jJjjJl i*LUl o^bjJ 

s 

. Ip Lei ^l/l ^0 ij jJl>* e^ii dUS ^ 


JOu jJjjJl j^laJl ^ IfP jj ^jA oJb ji oLJUjJI oJL* OjIS^ tLlijjeo jJi 

iliS -L>u AmmS^jJL jj jpf eijjiJl >/2-> fcoL>Jl ^1 jLhXj^II ii-> jJl>* 
Ij jp l^IS'l «a il)l^ oJbJL>vJl oJLft oSf to JjJL>* iolp ^Jsl> JJ$ Ll 

^j^oj C^Ul (^1 f jA tl)l JjedJL 4 ^w^Ij oLIj^>- 
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V ajJUdZa AjIJjD laJ IjJdaJ (jj^a^jl jj-A-Ul jt 4^c-^>I^Jl 

l^X a . ^ JA £j£*j V |_jJl aj. t ./i"aH iljJl jj^ja j^9 4li>-^l (jj J~a laij • *l$£aj^A 
j^Laj JL9j . jjiaJlj jjiaJl Ji ^^9 A^a^aP ^iit a^AIk ^^A 

.1^Aa v_aL>< ^yJI .1 jju Igjtij j-Lj A9JjJCaJl aLanJl £"l ^jt Ji jt 4_...«n l*ajt aJVI e-XA 

. <32) J^lj 


£*JIJ^ts» 

jAj ^j jLJI j^ 9 lakco *yiJizjl ^l£*at 1 ^j«x) olil^o- jj^k jii 

£C9 4^lp J^JLj £ijlj C5® <^*tjl ^ki-J oUlj^a- ^yll AalgjJl ^ t£it (^JJI 

jLut Aj^U Ajj CAmoAj jjjl^Jl jp_J 4 j»JIaJI ^jP JJ~0 Cjzj^* J^a^-I ^Lal jJjjUl 
jtj I1~~ ^yi\ ^1 _^>Vl aJL^J l*iajl ^-liaaSlI fr-'t.-'ij .aJuILt lua Ak>l jZa 4..«,tf P U^>J 

JaAAaJl jL-Jl Joljtj9 ^yJJ JjO^Jl iiLpI 4liaJa>- j». l yfljj UwiSI j*J| JJaJ 

l j^*J 401 ^kSlI jt 4-ijlpjJl jl 4JjjjJl ^Jia aLkpt 4 jlli ^1 oUdJ .^JaaD 

j-i*j J^aJj Jlaxla jJiLij .iS^PiXj iU-a^S/l jl ^Ia*aL e^£>taJl ^l^bU 

. oULJl ^JIju ^jlJl alopNl aJlA ( JJLo ijJ J laJ N ^jlJl A->dl oLjlijl (JjUla ( jP a.X~*j 

alit (Jjl»«jj v_Jjl>cJl ( jA |vJL<o jt £•! jjSl\ o-LgJ e^il jjl e-Xpl —a . i 4^^! ^jlpJ 

■ eJbJLa- (Jylaj v_fljlk ^31 


oLIjjJl ^jA jjS^Jl ot jaPj 4^LisP ^liaaSlI |*-gj j'ji 

(_^jJ^j3l Aj^-aJl aLa^Jl Jlp >_A.JLlS'l 42005 ^ . <33> A r AaJl aJLjJ l~* v^JIS - 

** 0 m 

eJLa ^ j aJLmJ ii-AjJl jZj Ik...-; l>-i ja J Karel van Dam |»li jli JjjIS - 

O_^jia 4,jAj3l ^ aiJ>&« aJ a2j JUP I^lp aJ j-ia a j£a> A^iIJL j . <34> _jjaSM 

aJlA CJIS'J .jkaiJlj ^LtkJI -L^sj a*e.l Ur.^l jLS” ( j^rLl>cJ ej^PiA Aji ji 

ot oJLa Aplkwfl |C 9 jli - (j^t ^1 JjJj Uit ^aLj l^^l>cJl 

jt ^ jS*ajj . Aoij cJli lil LaJ Ijw 4ali jl ^ y*£>ytl I j-V-AaJl ( jp eJ ^ .a 

^^Jl Aj^jjmJI objliU aJuJLa- aJT O_^k 41 a ^ ..^ » -j ^JLs^la ^JjjJlj | j^L1j>J| ^ w? t 
t—J»-ljJI ^a jli AjS/ 4^1 yijJI *U^l>- A^LaAJ ^^-^ipS/l aJA j i haJ 

.jj^Sfl oJl^j ^LaJI ^i\ A->Jl objliUJ aldj A*A illlA j j£j jl 

!_^Lp) |v-1a^> jt L^plk:...al ^ jli Ajj^ac^Jl a^>J| oUjliJl aJlA jt 4ciU^ ol -J>jj 
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a**pI*JI oU jLia (aj^hz)I ^Ip ^j.4j l] ^ LJI jl ^1^1 

JJb Jhj^\ L*^IjJI ^JIp 1980 J dUi £L*, .5_}^i« JUlSl Lg^lj^Waij 

jjw»Sll Daniel Koshland 
.Jjjia SjSlj Jal ^l~(*w.~ 'J LfljSj (_jXaJI 0->_ia> <>j£1j Ljjj£a]l ■*• ■"_*'*■ 

CaLajarka j£jaj jj l^Jil (juiJ .oltLo 5j& JaMijIftll LjjjlJt jxluij 

^1 u m il i* pJLc ( _ f £J ^ USH l$jt li'j.-Vj .Iflllfllil aLojut jl (jixaSjl SjJjja. 

•U (jli lliUj £X£ .AjjJ^^JUS Jj£ Cll’nT. J»^*‘ 'J l^jli tjjgAJO Jjfc- 

■ Ka a jSju jl l{jlf. 4 jlJ iS jJ>r>fl .JLg£JI jj£j La |_>_>ii jjJalll 1 jl«^ 
Cila.,jJalt |ajAft1l isjM glj.*i.~t l$ai 1.1a. SjaaAB Caaiijl u&J 11 , l _Q°11 1 flj Jala 

.a4jjLuj£JI 

4jj^j>aa>Jl 4^>jl oLjISOI oJLft jl ji t|»lj jli (Je-LwJu IjL^A (_£jJl La j^flj 

jl jJ ‘Wsls- iJL>-lj ^ Jb b3y> Ufel5 CjjjJs Jl3 OjIS^ 

« » " 

*SjJ.I ji ?is"J>cjl sUjI “UJLtf- Oj£j (jl l—La (J^>> 4jli~7^a OljUal jliUaj LjLS" 

• . • * . t ' » 

ilitil AXpl l?7..,al ^9 j j£jj ^jJUIj ( j~x»L>~ > »Jl j^l? Jj jiS^I U?LjjI jl a^aJl 

jJja 4>l> llLjb (o^Ls^t vill^ ^J. w .flj .o«La!j L^>ta ^Jlil (J<Jj| jl^9 
. 1 j?«j .jaII o-L& SL>*jl 4 jJipL>«.»jj iijLvuliL^tJI L«^ t_d9 j^JI ^c- 

(J^a>- ^ 2 . t x>l ^5*1 OjA*> tJ 1 oLLS^I aJl& 4pUabw*l ^9 jlS^ nilli >*,a j>o jl 
iUlA jl£ ajS/ jL5l»«»l jiSl oJlS - .^ya-jJj—Jl ^djL-ll ^ S ja (JjS/ Ja«»(L»Jl ^JLuJI 
jJajJI ijj Ja^ljJl A^uJl ttj L a ' J (_^JJl jJajJI jL~a JjijCalll C»i jJl fjAAJ 

jM (_$I j^9 lC»4jJl (2lli Jlaj j\i (Jjl CJlS* «jL* Jjdj .J>-jUl 
aLiJ\ ^yjiA j£ iiUaJ\j i*U\ . V ./}•>- jy-—P^X) (_$jj\ \JLfc Bjj-uaJl ^9 

o^li (Jib ^ (JbLLj •jL^' idll^ oJLgJ (_$JL(JI jJj 

(j* o J - v c /ll pLapSlI ^ i y^ 1 (*^>« <9Ls^^/L 

. 4-3 (_J jj’jajl oL>o'i/l 

OiIjLmwB jS> JLS L jL>JI e^JbOa 4^>Jl JaJ t|»l^ jlj Lw 

(_Jj^l L^Lptj ala.*^a Jli j_jJj O-alS L^>L>- eJlP JjJj .aL*U. 

1 jj^l® i*^L*ajlj (JbLa j lauJI 49«Jlxa L^JpUabval ^9 jl£ 
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Ojjkj CJjjk Jli Lp^3tJI e^JOCU CjLS^^JjJ jJl 

(illie 4-3- CjLjIS 4jl$Jl ^,3 (_5ii La 14-3 j*S3»«dl ii^JL. isLtf^llj t^yP ^Jl J 

c—»ls JLi t y>Jl ^1531 il jL* jjq t ^yip L$jl^Jbj jj-aJl oJLa c-ilS” LJUs . ( _ ? llej 

^yip 4-jL»*jt els 1^3 iJllA C-jb 4jl Jj N toLjl^JI oJLfc eli ^^<3 j3 

, Jj-ia ^SIjU 4-—Ale ^y^-jliJl j*JL*Jl jp jj-^ Jp 

j^p UL-elj ISUaj 4-><Jl c->LJl$3l CJjjk tc-s jJl jjjaj 


l JLp —J-ij 4 jjIj J5 lg3]jl? J-i Q-j^lw,» lg. lel...^i j toLellsJI 

j»J Cjlj.il jjjlaj .kits 4 j j-iJl Cj Lol53l ApIIc—< 1 ^ OlS - tiUi jj .^y> jS/l ^Ja—< 
4-pls-J t^y—-ktjcaj^£$31 i_AJaJl ( j-a elj3-l iS-jLZS Uebl Lgl£) -kAs <1—3- jJ*J 

i/J'j tU^Ui ^ CjIw jJl ^l y> 4->t—4lJl (jjij C-3u £l*Ja^ll oU-je 

•t5£|j^' O* <S^ t>* <4-- r 5 


jfcj.iAt i > rt nl TI 

^1J Jbu ^1 La ellSj oJU&lJLa t(_£ j-e^Jl 0 L 3 JI ^Ajjl jLfaJtal 3l» 

jl5j . 4 k...—11 4->J1 cjbilS3l { jji ljj>- j-iS3L IkU^ o\S l^AJj ioJLomaJI p1jjS/I ^y> 

•• . * 
.4^»Lt>*e ^Iwk 4 ^-JLj Ua-J y> tLgl£ j*3 jl t4->Jl cjLjIS3I oJLa v_-1pI 

CjlpU-il L^xJb ^JwsS/l CjIjISCjN! jjea 1 Jl3- j-iS3l j$> 4-l«jJl ejloJl eJL fc <J^>- 4 jI 

^jA J .4-3- iubjl£ ^yJI ^y—it—<1 C3^1 J^ylll ^yfc “ijulil 4-—-JJ OI j I^Xj l 0^3 14-4-Su 

Ljj^s ciUi jj ^yS JL 3 - ^y^ast ^yJl eJLin-a ^y?-jJj-Jl jji»Jl 4-<as j^s 

. <37> 4joIp Jaj 4^3 -j {j* t£ _p-S/L 4k-..-; 

.Mjjij ISJJW3 viAjb-S/l jjja |j3- ^y?-^4 JuJ 

£jA 4JUJI ^yS 90 j3*j jAi ' j ./) A >J t4 ....-.- jj jiil hlA-l>-i 4—*>• ijllA C-al^ 
|*J eJlA 4JLeJ>J|j ^.tfljiL^/i i-jL.—<tj .eJbJL?- ^AjjV l)1^4 4^1j^I Ja43 t^AjjVl 

jLgjl ciUi^yS Uj t4-]l>.li jL—< i i j^> SJUJ1 cjIj-— 4ill ^-jl l-L^- o 

^uLi-a)I 4-j jz£jj 4»y3-lAa JbJ-i ^ylS^^j kl-JU ( Jlo 4-3-jl?- ^yJJ telJJJl J—e^Lua 

CjLaiLjajj toUa-3<-»Jlj OljUJJ 3j-...M.a j-P J^-io e jJCa <J153il J^P C-><la ( _ J JI 

4j^ 3 t^ypLft^^Jl ( jpljA»*i/l ^yS I 1 —j La Llj .Iw-Jj3 > Ol jSb uf>- (Jj 

4-3tJ) oLjI^JI ( j-a c-AJg ( j-a (jj^J (JaLe-a ^Uai ^y)l Lijlj el-3cJl Cj.UjI C3jJl jj jAJ 
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aj^~>t <1 ll a«sJI oLSlSdl {jt t-LLc-ll aJbJUu ^JJ 1L>'...—Jl <UJL oLJISdl ^■jl 

.IjlLu jiS^S/l cjLI cjLLjJI { J-Jl ol£ lw tolil cjljLjJl 

4->dl C->Lj 1^3I villi Jbu Ijbl ^*..'„> taL^Jl ^IjjV (_J jb>ut>Vi vijjJLs- Jbu 
•is oJl£ villi JL/» Aji jJl . Ajj^>«a <u>- oLJlS ^j-o IJjtnJ ^S/l 

A.. — -J U V^j~S\*JI ^^ipj .6 J.».,isll A^sdl C->LjlS3l ilsL-J Jails- La jJa-HJ <L5lijVl 

ali JbljlvaJl jLLcJl (jl^ JajiJL sJLdxxJI vJIaLI j*a*S\j OjIjUI ^jA ji^JL) 

.^ 44 !^ jS^I CjI^ aJp A^LbaJl jl jiPj uJU>* 

1 L 4 J .0 U»Lj £uLl«dJI 4~LvP OalS^ lAw^Ul O j y^A 500 Jl (J jl>- 
f Ikal cSi Uj «J_^£JI ^SU^JI j>J c~*—Jl MlJ .'A3\X J5I ^IS^Jl JsliJl 
{jA Ajv-aI jJl oU-l- J l OrtSuaJLil I ^jA Aix^xJl HUalL AP^SJUj . *C~*-3 

Uvsxaj <ui^s SJLs-lj ifljli Sjli C~l£Li villJbj tJsVl ^jIp CjI^^ jS/l 
ZijjttA AjSjIs 0 jU j»jil ^Lp ^jlL^j / 39 LbJl?- villi Juu ilSLtj Jaat il^j-£ 

Loj . Cxi (j^JLa 750j jLJu 1,1 ^jA> La JLa o j >-ja cJl£j .uRodinia I—j.ijj 0 
o*L>- ^yJl j (.Pannotia U y L S5SUI l jUJl JLa cilS 0 j-La 540j 600 ^ 
l y» aL‘4J| 1>-LwJI sJLa oilSJ .Pangea ^yjoL aJIji?- jiS^/l aIjUII ojlaJI Lajuu 
,( 4o)^.^| j^jL, j70 j 250 L* JLa jJ^ia <o^sj-ja ^j^jSlI 
»JLa ^3 ,j~M c~>l£ ^jdl cjL^sJI ^as*- jJL aJsI>mJI a^sJI cjLjl^iJ c>«.«*JL 
lf3 o~>^aJul (J^L>- .(_jaJI ^jLj i2ii. U c-jIS' 44^«-\^>-Sil 

C->15 UJUs ^>-L ^j iUiAj La aSJ p-tl\ l^Iplla7..,xl ^ ijl5 iCjljlill ( J5 

^ a 

^jA ^jll CAjUI SjLaJI C.oW>«j (jl i villi j*-PjJ . A-Jj ^jll 
Jj oJ j^I jjl tgit Li j*j t-ijl y^> jJj^a lif L^» 

xlJuLo |*j yj *> jjA Aj*—xlj SJLp-Ij 1>-L_0 ( JaJj .D^aJb^ jjxiLs-l 

OaIS^ CaLs-L~xJ1 oJLa dV dl>waJl jS«JI a La ^ILjvJ Aj jSxJl ^1 jib^l 

CjOj .4.021^)1 O'jljiiLj 4 a^U«]I Ojlill OklA ^9 

^LaLsI jl>Jl (Ja ^ I v_j| j>Jl ^JLp SiL>- ol jh Ldal £j\j>.a ll <U y£j aJLivP 

. jl jjiaJI ^jIp CjIjxjIj L^J OJlS^ ULaj^- Ljjl Jj Nj t^^alall villi 
ijl4^-ji jJ |«J villi j»-PjJ .^ywaHll ^^>JI .iLjl vOlj^_Jl oIjLIa JdL“ 
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y^si ol JbJb 4jI J-bj CcLUJJ 4>c^1) 1 ( j~5lg 

(J^>- V-Jj' UlP j^s^a jlJU Jj«J_j . aU><Jl i^jI^»j1j_j <—9 

l 1 4 o laTV a aJjS ^ Utfjl S £j* 

4 i« , ‘ > » fcjl 0*1 I_j \^*SjS ^a 4j_yLo..«i jilj ^1,1 W.,<a^/l 

^jJlOaJl iH5\Xa-*>U 4 jI iviJUi ^]l oU ouj ,\s~£jS I ya LajI Js- Jli t AJ 

Jfij -djb\ JJj jLjj U j&j L'j #jSfl jl jjJJ jj>A Ij AaJIj 

^Ub^/l IJlA ^a 49 Jb A^pIi^o O-JlS" OjIpLu* Jii v-IhJ 15" ^yljl 

l<Lolp JUt 4£>- J ^ja bjlj lilj .i+jC&j la««.A» \Zjj*~a LjjI Jb *)i ^j£j£}\ 

«-jj Jb ^yj oUl <J^a«* oliajl oli&Jb <Uoi ^jA oLaJl <Ua3 0^9 j>- Sfl Jbu e y> 

. JjLc}I ^'Ijji ^jA u«49u N L« jLiJblj j j^Ja ^yjj 4l.s.«--o 

4 ml>LJIj^£ 

SJlLc«JI 4-adl oL3l£3l oJl£ ic J>a 0 jAa 400 j>A L j^>- 

£AJ .^jii I mAm Jl ijj3 j_y~~»JLll £jA UUs- L» tCa'lay>*.oJl IjjjAA\j 

AaA> jj)gk ^yJI (_£^><Jl t_3^\J>Jl ^yS 4y»L‘«oJl OaLa^Jl il>oI tviJUi 

jj-Jj . i3y I ( j^a oLsJl ol Jb ^^1 j jJ^“ jJl I ^yi d) j j jl 

(_^l ^y*>s3 dU^JL y>\ 4Ajla ‘j^ ^ja 

.4wL1) ^jJja\J)A o\^C- 

I^jI *z*SJ jlS oljl~Jl ^jS3*i oJlS^ (4iw» 400 j>** 

<1)^9 j .ilaljljjA»JI [a £'j-**'^ b>j .im*S ^^11 ( JS «^>ljbj 

JCU 4j ^j>mJI AotJI oLjI^JI l^5««« -li ejj^J>Jl ^l^jSlI oJLa o\ ^L>-jSfI 

^J^wJl ^y3 4 jLJL} Ijljl -Lfl9 C-S”eJlA <U>3jJl sL>*jl ^1 jj! JjJj . il^>b4 «ulaj eJb) 

>( J>WI (^1 l^J (jl^ ^ 

Jdnics LptJj-A t ^y^JL^i pJ 

: William Keeton <4I> j yS ^LJ jj Gould 

.bLoll |jA tjjjfr ^yj[ t&laJL Jajjjj 4^tuLxJI ^Jc SliaJI JS1 mi n ^jlfcla 

^Jc .^j^ll objliU d ^ j.-\ ILi 4^a jjj^j 4aaa1 jj^I Jjbliill d t../>H * »Ulj 
jlcj Jla- ^Li- jl^a ^J& 4ilc O^LilJI Ja1*j ijlloll (Jumi 
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4 ft j ft £jlc ijjUuJIj iCul&JI Jj i^l 

Lo jJbj *4_1 jIa ^ -* ^JJ 4jbiuj CiIjLUI tcdJjJ 4 %j"n j .tj^ 


.ajlljuJI (j* iJ^aoI <L> JjLqJI jI^aJI^ 4^lXaJl 

. Jb_i>- L$j ijjJI ^ill t-Ul ^jA aJuU cjL a£ oDLjJI (OJJjJ a^xiJ 

4-5*Jl CjUjI^JI ( J5LiLa ^jA la 54 aJL>-lj Juu Lgj^j eLaJl J jll s jaS ^.)l A-^JfcS/l jV-C’JJ 
5jlJu>- .A...,.,Ul ^yLf- ^LuJl I.XJ UJUp l(jo* £jUal" 01 **—u>*u (_f^l 

l a . ' .u (ejLui djljj ^/t) ^lll ^^a.Jt.11 f- CjIJL^ Ig.-di OS/ iH~>-ll>-l 

.lftJLi*J jl^al~»l JasUo iilkllj oiUjI ^jA iil5 <JJiLa5 ^Js- j jlaJl JjlsxJ 

015 iillJjJ 4 j>x-Zp_$ .Unjl t_«»./a I.XA ijl j * j >*}\ tJuJl^-_$ (aJuLam 

J j.Xl^>- v-9jjfe LLaVlo lil5u> j_^iaj oi 4 .....j LJ1 CuUI j*o-J CjIjLJ ^y> J5 

aJL^> jjJb CjULiII CjjjJ* LaJbaj .> tf ; »..ia,ll Lg.1_J Uajl ^53j l^.-ajSl Jai* ( _ r J 

<—9j Jo Jj jAj (4j jA jjJLj aJ ijAJ ij Cjljlj->Jl tjuijb __^«Jl l*i$j 

jl5cjl j~£j Jad3 OJJi Jbu v1jJL>-_ 5 . A—uLJl ^Ip < ^JL5l»».*Jl 

ajJLoJl ji ^j/a-.Jl Jjw»- La jAj t^jSl^ll (_s* Ai^-Sll 4JaiL>wJJ j^lala 

• La-P Ijjlj a -1 ,^U 


015 ajl Jb laillaJlj a^LaJl 0~~>- ^j-o aii&U Lgxil^J c5l5 cul «JLa oSl j 

ilLwO^/1 (_5-Ul <~aS oJ 15 .villi ^jjLia 4j«3i La i]llA 

aj~>Jl ^yLJb ^jjl^JI O^j lOliJl) A»vjj J .olla : >Mjl ^ Ala JS\ ‘U^jLJl ^Js- 4j 

^Jl t->UjJLi tLoU ^jA js\ AaUaJl ^ja . > .,ii> n 


. aLJ| ^9 A*ajjJI A**i La Jl ^a bxll C*pllalal As. o LJl 

L^la JL^u 015j t^A>jS/l ^la,.a J5 ^jlp L^Jj£ aL^iJl O^llil aJL^J Aj>k1uj 

• lJL>- AxjiJ jA jl iJLs- 4 .Jah^r’.a Lai C0l5 ^^lll Sjl^>Jl CjU *-jiJ «L«Jl ^y .ai iaii 
(_j9 ®J-*JU JjdU 01 jLJU l j = >t-«5Sllj ti j-"Jl I <—J^LiJl J yjs ^ta-aj 

0^*i illlA ^5 vj ,_ylp eL>- iillA 0^ j*J LaJlW 0^ 

J~*j LaJj Al^a Aj_j~>“ AlilaaOl aj^LJl Ajl^cJl Ol^>nj! jLJl A-3 JaIJU 0i 

aJ15 cjL^ 5 j*51 Juu la54 (jL *i «a^/1 { ji \_pJl IJlJ JiS ^^*1 ®jLuu .(®LJti>al 

rM\ Al»a 0J~La 400 (Jl Jbuj .iiUJl ^5LaVl (jLnl«a^U aJLuLSJI Aj^>sJ| ^Jl^Jl 
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248 j 360 La JLla) ( _yAA > UlJl ^jJ^-jajJl (J^S“ . l_ij jiall lavj (_jjlj^xJl vi»jjiJ 

LjjAj oJLo j jJ ^ ^>ij| ^~>«-~S^bL! AjjiJl A.^jJl CulS l(c» j^~la 

. a1^L»j«JI jp*i\ Ls2ul Lojjj Ai53va as^L»j«JI oLaJl £l Jjv>- La iajUJI ^ 35 | _^)l 

jl5 IJLft jSl vill.3 ^y> ^i5l •J l $jr > ^ a apU^w 1 ! ^53 ^Jj 

vAiliia ^yli ^.Ja'.i ^yJl aJLa ^jJLJI ^LjtJj'Vl Sjji violj .^UL" Jlxuil ^1 
IJLa t-L^iil juuj j**i\ vitAjJl j >*Jl aj jUi\ a......>'..1I ^ju o<x>- 

_ll J^L>- AjLjl ^ 21 J j>- vi^5i«ol jS S^D Aj^yijl a~»jJI JJ VO^3jii J*A«J| 

. <42) wLJlii- jjJL.150 

408-290 JLa) Carboniferous ^yAjvusJl j Devonian ^^iajll J^U- 

illiA oj 15 i^jajll villi .SJLs-Nl aJL^JI ^j/> a~a£ o_<v51 J> i(c» jj-la 

L^U.3 VjL>*HS/l_J vilaLlJl OjLa laJlA -J .vilallll vi«J vl - - > - UjIa A£3ta o U i ^*....a 
^axdlt £jlja villi t jfi' .t«-~«aljjlla iJLc- villi Jju v i l a auj ( _yU9av>«Jl *L»Jl 

( ^«^va)I ^sdjJl AjL^j Jju Cj villi -A-pLwaJl ojjill villi Jju OJuC- ( _^llj 
IJLa Iw^t-Ls au voile -J .ijjL>-*lll aJL^JJ (jllalJl Aaualj viL»5l ^lll aJlA ( ja Ija- aJlIs ili 
^!l_j>-l viatlt"- Vj_j>«ala AAjLaJI 0 jLaJI A>«jli jy^i J^al Ja^jJl 

lil La u}j>- (Jalxail villi jt-Pjj .Oj-~SvJl Aid)jJl Ajljvll vilaulll—o •*,[./} A A j-£- 

^^AjJI j .,<?» Il ^ vilalj«pJ 1 jj^lat Lsiul laJjj jLS^ j~>cJl 1 JLa jl ^aJjuaJl ( ja> jlS^ 

0115 4-o^Li5 p\ jslia cjLpLJI jst ^ill (ij- j^JL. 290-248 JLj) 

vJjUII ApUsmjI i C 3 vjLS" v^yajjl till-2 ^*3^ .^ 42 ^A>ua A^dA vJjl^l3 viaj^Jj Ji 
jl jXA^jl ( ja j . JjuJL liuLa ^11 oLLJl n ..Aft la A3 Aj^^>mJ| AoxJl vIjLjISIIIj 
j>u JL»a Cjl^LiJ ji t JliaJl ^jlp tla«ajSlI (3j*lJl aIjI^II la II vlalajjiva 

ll>t-j2jl jlavtJl ^j3 via^Ajjl ^lll Aaj>t-Jl A*>eJl villa 1531 iL—J^-l J^a Aia <J ^ .la 1 50 

. <44) 5£3ljJl 


JUI3IL4 JI JLAjLUI j-A JU^-A 

v_jLA j^auaia vaJHI Ai« j^JLa 300 Jl J^l>- jj laij Q. lla aL><Jl 0^ ^>-1 j 

v^jajVl ^l»-a ^jlp .(^^.a^jl 0 L 9 JI ^1jjl jl>«X)L AajLda Aldja L^aL viljjl»-ll oJLa 
aJL jla Ja jZ APja vlaJL^i LgJl ^aJlavvaJl ( ja Laia vAaJbJia ( j^5j1jJl1 >_3j^ la villa 
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{ja <jUaj jtfl' JuJj . ^j >-jjiadlJ ^l*Jl ja^ojJl JpCj j*J tvilii £»j .(_JJUJl 

l-X^- AdU^I i^»?Sfl j&>H\ <i»l-t^l ^jA 0^*1 *^a\j) Jjj*i ^j^^l 

.yw»Vl OlJb>-SM {ja 


oUUuil ^1 UJLp jJw»I cjIjIScjI Oil |»UJI Ja*Jl IJL* JsMi a^ viUi p*jj 

o b jg J U ^^ohJI JiLJl jJJ 4> i Z>a jLftjl tcJLtaJl ls^ ^ a»a Jx J 

j_$jJl ^UaJ! jLp ^j-o s jyS oL*5 ^bil ^^Ip JlOu JOu j^J L^jS/ tjjii 4jd&j 

x^zmj jaj .« jA*s> 4 ~a£ iSj** iS oIjLjJI ^yll aj j> *il ^JUIj a«j^I aJL»pxj 

* ^ _ ' 

^yJl oLi ^ja l3L5z»l aJLil ^JJI t^JLkJl jUp ^ja Ijl>- aJLJj oU^5 ^JLp liDi 'i/Jb 

0^ oULJl ejjjj (^JJl jJI {ja « U a>>mJ ^jlll tA.‘v>w..a ol jJL>- OjLj 


& j~£ OL aS ^y» <,cr\iS <jl£ L?S^ 0 ULJI (jl £t~J>\j}\ 


l^lp tOJpbo tLgJ IglfTlj OUIj-aJI <wJ aS^IjjsJI jj^ja (j^9 .^JLkJl _}Lp 

j/l^J»l oljjla:ll «JLa < 0 >w 1 . 4~*..p j ll Lgjl^i A_lpli jSSI jjJlJI j£*j 


o.t^j *0^3^^ (_f3 A-jl ^»>sJl obpxJl^ 4 *j LJI sL^JI JiLuJl iU^p^l ^ja & j~S 

ap jAjftA kO^oI vjJLJJij_j 1 ^~p o iJ C jl *oLpL*-i^AJ oljl^uj/l o-L* 

.sLaxJl ^l_^ji jj-a _jl^aOalj 

vO>$Cj jl l^aJLiCj oUij-^lJ OljUJI ^j^a ljl>- jJ^Jl (.j.,/Ji»ll viJLJi (J^>- 

0^1 >-J .^j^UJl Ia»IL C~o3-i A~oJL 3^M jl aJl>mJ| t _ r 5_ > LjJ_y>- «jjjt t^a 

^ J . j >a X >«« a Jl ^jA 4jt Oj*a j.’ZAa.l! JL >-J I A>“ iljlplj ((jLtaJI ^yyA j^jlp CiObLjJl 

^Ijbj 8^| (JLpj c ^Uat pj f * ^ >0 j . I^^Lmm^I Lj^ai 

Aj>«iJ|jX>oI ji ^*3ij ££jUiJl JjJj .^^®4«plAi>-*i/l oULiib ^1 jjSfl o-L& ,j1p ^jji^jb 

bjM^Jl <UaM»l Jj jaJlil OJJ ^ l^alA»Oal »lL ji ULa (jLcJl 

.stromatolites ohJyUj^ oJb - Ioj cyanobacteria a-lijjJl 

£ 

4±Ui J A> ~3 ■ (jUJa3 aIjL«^> 4~>wl j!m>I oUlj-aJl OaJI .AjLij 

UyJ jSS^Ij llu» jfi\ il jS\ iU-i-l ^ vl^ OLUp 

C^ljlj^Jlj OUI mU o^m^JI ^fiJj • ( _ s jI jJLp jjP (jl?l>baU 

ejJmJl j^lolOj tOUliJIj llaliUl JiLa 5 jU bta 4jjQS>*a Jl 4>>cj| oL3l5Jlj 

oULJl oJb>-jt jloJj .sLa>L?“ iJj Jiaj L.t,A'j L^i^j j-*Jl -L>Jlj 
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4jjJI ^ (JU.S ^Lj! JaUba^j ^La tlg.»«ja. ' J fj~£ ^JUjJ^*- >«j J U<3jI 

t^-j|^A**^tJl fc llj , ^ 3 IaJ 11 « ^3 1 1 ChJUI^mA*J 1 f ‘ y A j n a .^ 11 n bL^ JJ (^mmmaJI |> P>^J 

jjJaJl e-Uj ( j^ys£j JjjJla 4JLat llllAj . JjICLb k_9 JJ& *LijJ 

. aJblAoJl lgl^L«>oJ JjCJI tlb_$ yfc>JU (^_Jl_jVl t^iLjLc-^U 

oVj . I Juju cjUI Jl ^j^n; ^U^al c*>«~^l i<uL»jJI »JLa (J^>-j 

i^I tl^S^bul JL>- Sjjji ebb Igjl jl> M lialScl! aIslaU AslJail io-5o>- ^Ui^SlI 

^~^7 d)l (_'.3 tJq lo. ‘ -o if-\jS jS\ J5wj oliaJlj fcUl ,_yLp (J,_yLp lg7 jJlS 

C-Jx-m^I Ji 1>-Lxa1 CJUUJ CjUIj~>J| d)l Jb ^1 l(_£ j>-\ ejLxa .^>-1 laUds 

.Ij.-aJ ^ £p*dlj ^bJaJl ^^Lp J yo »Jl ^ J-aiit 

CjUIj->*J l (_£jJj . j-b Jb>- ^Jj UkjjlaJ .iJbxJ CjUIj~>JI IgJblj ^Jl ^UdaJl £l jjlj 

aJ^ 9 dUi . U ..... I aJLp j^t>Jl ( J^Jl ^Ud? cjUIcJI ^yi\ 

idliJU A^wjj • 4.0 ./a A >. .».,cill ^sj AallaJl ,_j U ..... i lyaa.^o v_JUJl ^ O_^o 

. « ’ 

IJLa AjyS cjL* 5 (jl cjULJI ^Lp i£»UCj ^^dl aj~£Jl cjUI^~> dl ^^Ip 

CjUIj-sxJI eJLft t4jjJwaJl ^U ijlj^Jl eJLft Jia |_yLp jjr ^I d)^5o N -VSj .^UdaJl 

.aLiISo ^Udl jIju i _^S’ LgJl>Lc~aN CjULJI *j2pj> iILaj La (jULjNl ^Jl ^LsxJ 

4jcLfl ^ij oLp^sIU ^IjlpSM I^j^s lg «m4» ( ^p ^IajJI ^Ja>-I 

.(jl »lafl ^9 ^L*xJ CjUIj->JI aJLa d)1 ^ _Jj (_>».« IJLaj .^il^>Jlj Cj^SJl 

CJLJi ^ Loj ^L^jl «JLa ( J5 »LI ^9 LajlpLc ^L><^1 ^Jl ^L>J l^j^s tCJLiJJ a^Uj 

.^pLoX>-I ^Uaj jjjiaj 

oliailj O^LoJl C . ...>- Axjjj^a 4*P^J IS L»U«Ja (1)jJljlj t^~^J»JI ^yip t(l)j-ajXAoJlj 

,|>L*JaJl (_y^ Jj-^aJI (—■ » . /al l d)^^j JL9J .I o j o .^ 9 a j.») ^jjjLUl 

4 JLPI 9 A>JLa1j jL»-a J,— >■ ^tAjJlp 4P^yJj (j^»«>jXAoJl ^L>«j t^yJDUj 

(1)j^1o«9Ai / ji o JI (jU 14 m1p Jj-^axJl t— »«/lll L^jUiJa 0)}j .oL>iJI d)L<rfS/l ^La 

4>«JLaf1 4 j\ A^lp Nj .0 CjIpU.> ; p ^1 yUj ^J-oaJI Dip 

. t^S I CjUIj->J l ^j*s CjljbJL^lJl (wC>cj |_^Lp I -*^*1 ^-A^ l pLwJ 4~al p. g *> JL«<l d)Sl 
.4 ^pLoX>-I CjUI y^~ d)^«ojl b t o JI (jl CJ^ U-^ bjJb- >LUi 
jbcJl ^jJl CjL CjUIj-J>J| ac.1 Lr.il)b lajj (.A*»a (j^JLa 200 _^Acj JLa 
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SiaiL>MJl ^ OlS tODi L»JLPj ejl j>- 4j>-jJ ^ip ilail^MJt 

jJcJ Ljcp U^jIj i Jit**# (Jju^4j 4j^_>cJI ioL~*-S3l LgJbii jjj j ip j~* Jlp 

jl^Jl ^jJI j .Ijl?- ^j3jS alk JjIL) oJJi »U>-j .ailJI Ij\ j»- 

-Ltn-sJl ^--/»«ll jl^»J| OV ojI 3 oU!4^l>- W.I aJ 0 ^ 

OJLLj &JU0 >Zjj$o ^a . (46) ijlj ojl y>- A»-_p (_Jt_. lla.^ 

a* ,Jtt pL«JLp ^jJzaj ijl Jj ._jl>- 

jlr® _)JAjlj t JjulHj _)l>- |0 l^jjJ jl£ ^^ (_J* 

.tljLoJillj jj.lall ( jA lgl—> 

c ( jA.lawll 4.*.o.«gll oijj^bjjdJ cJtf 0 ^Ju 63j 200 l* Ju* 

•*i Sjy •k - 11 <_^1 i£^ oti ^jSM *»-J V ^Js- ^Ij *--£j£ {‘Ok^l 

^ li jij ^jA Ijia OJj ( _j3 <*l-J-i>- A^9c*p aJISjJ oljlsxJjjl jJjJj 

^ 1 Ji3 i«Deccan OISLj iiLi» oSlI o|^>JI ^ oUaJS I^p 

<Jel*»Ju J3 (JjulJlj .I ij$Z }I ^yLp aJjLs^s Ojjslii jL Olj^jsUjjJl jljJLjl 

a~J* j»^U O^M L> ial?- ( _ylp t_5o^SJl ^Ijda^pi 015 131 L> <J j>- *■ j^JI 
^..■■■^ SJLiJl ja jlS - ^jSlI« j^ai UUJjl Ojls-I jJ Yucatan *j>y>r 

OUjJUtJI oSl JL>- Is ( 1 ) 1 ^ Ij tj jj^s 

>-jj^iaJl jxj 01 LgIpllaT..,j| ^ jlS" aJL«J t jL>- ol3 OilS^ C~Jb s^SwsJl 

. (47) ^UI foJI oli oUl^l ^ ^L, li jj, p^\ i^-Ut 

il$L>-l.s ijjLjjjLil L^Jlp c~tsl>- ^jJlj teJL*> sJbJj><Jl j>- Oj^fe ( J_Aaj 

0 j^^Jl ol3j jl^sJl ^jJl oli oUl^>Jl cj jt£j I 

uiJLJi L^J iijJL>- LsXpj ( 3 ^ a -’ ,_jl-P AjpCU «_3j^iaj v a./a'I j^JDl ^y> e j^S 

v _is (_ 5 jj c_j^^oLill ^-l./ajll ^3 , Unjl jS I l>-l>bsl CjUI_^> sJl eJLft i jAAJ 
^\j tslJiJl £jA ioi ^yLp A—Aj «j-A (j-« A>-lj 

.(JUJI 
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£>uu3\ 

~i 

i_ajj^jL>» !\rt!*J fylaf.l 


A *■ 


Lb*tfL»J 1 jj./ ti I j ^ l/ 4 Aj^^JI (jj^JjlxJl Aj1^j>- ^JLdj 

i>Ajil?Sll a~>»jjIxJ| cjLISoJI > 1.pI Iju . ..I ji\ cjLISoJI i j> «_aL>u J 

. iij cj^L>*—J l ^jJI ^-Lul j*J L>ju£ tii~u o^T 5000 j 6000 ( j*j L> Jua 

jA id^ijUl J «9 LiD 4 jj 1 P (jJJajJ C Aj^lSJ 4 aJ LgJ C>wJ CjI_)La=*JI j*ZajJ 


t»iUi Li frLJpj jL^II *L>JL*J JL>^ 

oljjiaxll ^y> Jl aJ^>L>- ijJjb*- tsJJl '■ i ^T jJI jjiaxJLl iL^iaJl s^SwJ! 

4 JUA OilJb ^jjbJli SJLjJaJl o^Swj! aL>-jJ| 0^9 

^ja)L <>.^.....L.II oLjISCSI <uij ^y» jjiJI a«^a 1 UjiSl tj ojIj jiaJ Unjl c^Jig.t 

15a g^l^Lci jJLJL t .&*&“"> JsUjI ^yil ^L».Jl_y a-jI l a*>-LJ1 

(_JjJLJI ^cjjLJI ^9 awjLJI a)Lw» o*i/l 10 Jl 1 «j cOjI«JLa ^J«^3a)l 


. (1) ^LJl J-aaJI ^ ^ 

4p«jI^ oLjjJl j toJjL-Jl -U^JaJl <*_$j ^qju Lpjj ^jjIJ jj\j JJt) 

cAjJLp oL*a jiljjj OjI^*jJ cQj! «•>jlj 4jwljJl ^j.pjS/1 jaA^JI 


Iaj c^wLJl 4 a^Jpj cAj^PxaJI 4*>Jl O^jL^Jlj C*»UIj-j>*JIj CjULj 

<JLj»«JIj t4~iJL*. Jl j^LaJIj tij^ill >JJS 
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tljLi ljl#l Oj£-i "V LoJjJ tA-jlS^Jl Jjj/jJlj tOliaj^vaJlj jUxJl {j* 

jz Iojjj to' o-i* JS .1 bjjjij** v^>Ijl>*I Jj iljLJI oLol-aj 

^JjjS/1 c-L* ^JiSUl j*J Lftj.oj .\ljjZj 4olaT *.a J»lojL ^..-Jl _vi aJL*J iLgia Ijl>- 
.jj/l { Jsf JalSUL L$ia £ pj JLaazL! LlSta oJL-ia 

®L*_J^b l^i****^ t ^A I^LaLwJJ^ ll^Ajl>tJ jl pj. m C^a jJl jJjAJ 

4Sj~«~a jS- IjJLaJ ^s\ lobi \jj£i>\ uiDS I jimt l aXS’j .jt^pxJL-aJ |JL>- 
jJioj ivilLU aaUJI i j^fl >■ i jJLJJ c. ‘ »o^i 9 l ^i \j <. i j~Sj\j jJ y>- 

(J^>- AjSI j~Jl J^lalJl ^ AjwnLaSfl A->-Lj| ^jA sJbJu^- 4 JL 9 - jA (jj J *--II £v^jlz]l 

<U~oaJI <JjJaJl cSa jJioj [ jP jSfl A»-j J&- jsM jjSlS^ •^‘Ji |»J (sL>Jl ^jlj ^ 
jS- jji jjki klUi JAi jJlJI £lku*l JLol .lj^ r gii\ <L-ajJI s jXaJI oJLa Jia ^ 
o-L® O^ajJ .OlojI^oJl aJjL® 0 L 0 S jjAij J t A>«JLna A3 ^mmoJI 

0^# jJjcJI ^IjjL ^ja ^-iSU1(. loJ»oj .(liiLijJlD 1 _ 1 aJUjJI 

^y> ^ j»y£)l IJa Jia ^ jjj jJl Jaiid |*j» _^lJl 

Jl j-lJl jJjJ ULgJ J Ak = 9«oJl OwiaJl AJjJlj ^UJl 

,\^SjS,j Ip ^^jJI IjdxJ jiSSJl u££ioJl 


jj <*t.t~ **1 a^Aji.pl ^jJI 

^j^AJ l jA jjP OL*5 < _jiLp’ Aj^iJI OjJjJJ J5!^^ jjaaLoSlI 

cj ^ xd ^yi\ j t^oJU —Ia ji> 0-^'- eijjoJl LjI AjIjJ l>- 4>lp 

oli-^ L^jjJ olilj2>«Jl d)i iial au I)*y Jij 1 —S'IJla 

0jj IjA*J U_^1j j^l Ojjis -la jiioJl j oLJLI ^y> 

OaUI^-sxJI (—j^al vj^s^Vl -nJUl 0-‘»o.-ft 1)1 

'*j\jA (—JjLi j-S"l Ja-JjJ La ^yA 

^oJl jjiaJ jJaJj .U<aj| l-li*J jiS^I L>-Ui^t (jl jJLj LoJ-j tLl»Jl iiJi\ oJLa (_gjJ La 
(*-^J t ^b.l ^oJl Jjp A^jJJ-Jlj A^>-jJC aIjjAiJI ^j-a |JL>- j-iSUL jjjC JL3 (_^yjl 

. l-li*j yS\j jS I ^oj ^jj j>tj <jl5 ^LaJI j j bill (jl 

(j) 5»lS*a i3 Jaj ^yliLj J5 wj aIsj! jZa tlj jL>«Jl < jA aIjLa aI-XJ^I ( jA LA^a O^So 

I* jjJ ij>A (jl yS>- t^l ^« I 'j£S yS\j . Lia Ljlo^ J-^aLoJ OjJL^*«j (j_jJl jj M aUlaJl 
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i-a-ScJl j cJUoJMIj Ja5lj>JI p-**j SjjJLJI ^Ui^SM 

, Jj jl jmmI] OklAA^ilj QUi^Sf! (kiLJil] A. ^w jJ ., » LJ l 

jjp ^l^it jI^XjI i_^l SiLp^llj tAjUaJlj oU>Jl ^Lp l3j-^»*JI js& 

^1 IajLipL lgxla>-^Ca vi~aJ SJjLwJI hijjlajl j~*>£ Sii ^ L*j iJiL«.~.ll 

. {2) SJSli 

^ .AiUaJl ^y> a J~S 4~aS ,Ji <—ij—J 4 jI jA J~S i3^U jj*0j 

LaX-J i^yS /c*>\j 15 *W~3 ^]j (_$jJLJ| ^all 4iUaJl 4jli5^ tU^i^XaJl 

/cj!j 2 _^>iJ laJb 41^31 iillaJl isli? 

Luc iljJj tPierre Magistretti ^ OjXy>Sfl (^LapS/l *LJp 

U5 y>^l 11* Jean-Luc Martin il _>J- jU- j Pellerin 

ji 1 5 J ifl*! iim 4j^i i^udJI |jjj ^ J&U 4jLaJ1 ji 2 Jlu ^oJI ^1 |hfi jd 
20j 4a in i ja„Jl 4\irn La ^a 4jLail 

^jaaJI ^liujl (ja talail ji 25j tjja m^U ^Kll ^auaJI J^luil ^a 4aLaJI ji 

^j-^" ..._■ -aoja i 100/jiLiLo 57 jajii ^JLa»j 3*444 " Cy* ^ 

jajll (^A jjS^laJt (j-a 4aLaJI lOj (jja»>«5Sll £y> 4aLaJI 50 ^aJI 

JS tl)IU tUS N jij -IjyS l^A xSUaJU pJS^Ul llUfrX-aNI life j! Jj NJ 

L o .nO uiilj j(Pjj .^4^3? 1 n*‘ -Jila f ^jl y —~. G ‘ a^M^il ^l^ia^ll 

4>JL-j! Lb! UUj j»J Lp jj d)l ^jA f+i -jJl IjlJl (^flpLaJ ij*-£>-L>»4>t C»>cmp1 

03^31 ^X»- 4jt t^W?l_pi ^j<a . ^^a-wjl _jl ^il^>»Jl _ji t(J_J^ji3l Jix 4y«.« p j 4j>*^Jjji 
J-^al l$lp J yO >dl j-ijl ^Ua^vl ^1 4ilkJlj a^LaJl <JjL«5 ^feljJl 

.^U.-lj. ijljHJ JjljXaJl llAXxJ 

^ 1,^ '..^aj O.Xg.a.4 |a^Xj Ljjt f 6^x31 

SjjjA ^aJl OaUI^>ajl ^aaa>aj llfej . <—iJ jJal) Lw (4 Pj«~j <ji IjL«Jl 

ij^ll ^jSs- ^jLpj .(^>>-SM V^l vi^USl^Jl ljA as-LaS” JS\ (1)_^o dU jbj t^Ji£i 
t^jiljjJl jlu uijA^xj jll jjla'll ^ (— a^H aJiHl 

'JjJbCij — 4sH]U »J La~ Ja~>all j*JL*Jl ^jf- US jaLJI 
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jj *j jyjJa jllaltl jJLJl ^^Lp oLdlll J ./a a t ^>-1 ojloo . iUUjJ Leo ^ 1 -■* 

lo . ' .o tojJcuJl i_SjjlaJl ( j» SU*Jl jla>«*Jl il^sSfl JpLo JL» ^ylaJLi ^yl jj 

tjt-gSjJLx j+* * j j_jJ| \ai$ jJLJl .(^^>-Sf! A^>JI CoLol^JU yiil tlo J>u 

^3 Uj tlg^S ( jj^>-*}fl ( y«bJl 5SjL!Lo i_o*j tAipli 4iLsiJl CoL>e*jJI 0 J^j 

oL»?o l$->-Li ji t_~>«j £t*Jl ajpli ^ ojLj (^1 tj»o ( j»j .^JUl J~>«Jl eiUi 

j*JixJU ll». a (jL.’^j^S' jLal^ ^jlS ic<a> col jO ^«-^>i Jo Ml.-vtNl 
jJLjl Jayl jyO ^jpl*a>dl |*JlftjJl J*JU tpLp-o ^ jiu 4^ayj . tuLooJl eJLb c_4»PjJ 

^jbJl ( " $ 3 aJLkP- ^ (^yljJLxJl j-P ^LeOoNi) ^yi-JaJl frlijNl (3jU JiL** JSwo 
^ yO J5 Jjlp A ao loVi 4a^llJl ^dLalJl ^ JL* . tl l APjO > UaV La J tyJ-jJyJl 

. (s) olUj/tfl jJpj UU 0-kJ^Jl ^-bJl 

tloLI ^yO jal^lld .y2>Jt 4>J jjlp 4jyj 4A o3 ^pLj>Jl ^J.*.T.1 | ^pj 

IJU 4apjj (Jly Vj .^liJI jJLdl {y> ^1 jjt LgjjJ tLJLxJl o jil\j Sj ji Jl viJJi ^ Lo 

^jpLaajJl j*JxdJ (_$JUJl ojuou tOljjla*llj . ( j~> - LJl 4 la oil jj p_~JiJl J_J jJLdl 
jJLo tiJJi ^JJ . <6> iJiSfl t _yaiJ l^li iJ J$P*«* IgjI ( j5jZiJl ( y« OLIjapJl 

J*Jj .oJlox^JI ^jdliijl |JL«ill oLLp ^ja I Jay j«i^JI IjJ^.* jS jJLJl jt jJ 1*5 j*Sfl 

iljJo -iJi J«*J iLlJl CaLI jo>Jl t jA I Jay lo'.^i it ajua>u Ja-Jjl Jj »_lJJS 

^Ijjt ^3 ^yliJl jJ-ojeJl JaLVo | «.Lh j AaJlJl CoLIj~>»Jl 0^ 4ia>-^Lo IjLil ^Jo t^yelLJl 
(J^*J| ^jl 4apL»J»«JI 4ij^*Jl Ji (Jja^jJl yi-Jl jjci ^ t^^ljJI ^jA ‘(£j >-1 

.5>U ^tjs^to Jl=Jl 

jjJjUl ^j~>«Jl i^9e*Jl illJjjl 4iUI jj^ia t,_y^jlJ^ll JjlaSJl j_j3 

4aPjJl 0^3 tjJLJl ^L)L ^jd JJUJL . 4a«eo»w’ j-P iljj ColojJLeo Ji Jl*0-l 
(3Jt^ 4 j^ J^-~* ®J* j>>^^ {jA toLea- 4jysjJl oUJLl 4XJo>iX*Jl 

ji tl * j .1 ^ 1 LLwS *45 tiJJi J-*Jj .4a»-a«^aJl j«P iyo_^l oL>jJbe»Jl ^y> 

4 * gH »oilj>»J jjioCj J^^^ 015 jJ 4a«tfls» tjJLjl ^L)L ^jd ^y-aJJ ^J-^J 4 J-®J CkiUi 

o^LJl ( ya l _g!&j U ^jLp (Jj-o»>«JIj <‘ L p0 UwSfl JLa-t Jio (_yLp aJaaljK^Jl Jl* oLj>JI ^jd 

<cr 5jLjJJ^- t_3j_^li ^j^Lp 4]asl»e«Jl jl jl5l>lj 4iUaJlj 
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l jU?I i_s y* aAas- Jl Lix?- Oil JlliiJl j*-L*xJl oLL«p ol *il 

l j*j IS - jiJLa oli olS 5i ( j» £j JS ol i^iJbu j*Jj . ((JlliiJI jLoJU IJp 

4 yS Jllis l»J tjjAjJl j-P t^«^*Jl JLp *^aIjJI OJ^JI jjl JLd jJLJl tOlpL*^ 

^jA Ol^l t^iUi cL-*JL>0 jij .A^pL^JJxjl t^jlft-oJl ^jA 1-g.^lJ N 

^ {j* N Ljjt ^jj > j ii LJ I ^ja IjjJ oV ££jUl 

C-^ULJL ^]| LxiSsJLa ( Jl& iwJUcJl *i/l ^jA ulJ .LuJjI JjLw> 

.0 

^ jt 

J iiJ*A SiLsill oJlS L*jj i^jJLJl ^^jlxJl v_Jlpl (J^3>- 

i$y*^ ^i'^iyt’^ 4j^La 33*3 g*lxjl jjjJi^lp Jl-JI OIS LoJUsj .4 jJLJI ^l>*^»Sfl 

4m>IS ijJLp- iSLxa cJIS toc-liSvj L^JLojj Lgi J*Jj u_3 j(jc«J| yaJ> JIj LgJ.ipL>w»j 1 JL»j 
aJLmJ Io... ; j tLsdjl Lg^lJLA* Jpj I g ...u\£j ^-LJU ^Jl oUJx^Jl <+*S Jp 
jJLoj a la— 1 (OLaJjcaJl JLp aIisLk^JI JLp AyS 4«A llLjb 0(jl (jlS 

JLp JLStxJl iLji jli*- jl aJjL*J| tjajl JaJl 4jl J*A.L«J| ( jA J jja* .(jl^«Nl 
tkiJJi JkjJj LaJUP J .^aV/l £tw3jJ . J-plixJl JLp jJI olj~fcJl 

.l^xplku-l jJLi ILIpU ^s\ 

Cj* o ' 3 * ’ , oiy^ 4 jr^i *—1^ -Ijw ,JJIj u -'’I j^l £*LjI J ^LJl I-^j jl ij^*j 

^j£S .aL^xj JL» (jJLJl ^jXacaJlj UjUJJ A^jiS (J J>- 4-»-jUJI f-LJi'^l ^jd olojLtaJl 
i y>-J ^ylp ljj>- JLp- Jl .lft.Xwj Lb— 6j oSf (LaJli A^xalp Oils' oLa Jx^Jl o«Lb 

Aspyjj . L^aljU>Oal OljiSfl oSa “S^s^ £j-i CS^ 

oils La Jl 4iLsP^/L 0 jLaJl OljiSfl ^IjiOal jJI (Jljj IfciU jj 

eJLb OjIS ^j> \S^~3 J 4.,.-. 'J L i jA 0 ^^~«Jl ^l^»Sfl 4 .» ‘ .. « j 

. LJp i_j ycdJ iLLi 10 LI j~»- ^p oJIS La III Ip j uoLa ^Jl 
lApLiaJl jlSi.! |»J LaJLp *±Ui ( j» jisij J tilbSJI J ^LJl 1-b LaJLp JaA3 i1jJj>- 

vlUi ij^H J (Jl ^•L>" J -l*a j*J jl^sSfl ji 

^J^lU lilSva viJJi Jj>~ -Lilj . jy& -Ip- Jl <t2iJlj jjJb»- 0l^» J lgl.»i^~J 
oljjarll eJLb Oil 0*3 (Jj"**' oLaJx^Jl JiLj la.’-o l^l>u>Sfl 

J Jaslj bJlP jiSl (^LJl LaJLp 4 «^jL»- t^^pLa^Jl ^Jixill J jl>oijl Jl 
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oUb JiLjj oot «4 jIjl>- j£\ C-3j .ib UJ l (JbaJ^/! 

4jjjiazS\ ol«AA ^ C>wmi JJaJj . ^^C-b^jJl |»-bi)l ^ Hib^a oljb»Al 
«-LiJ^ Udjlj 44dUaJlj obJI (Jjya»JI b IjL jJLJL) 

jjjiuj J« » i»j OjiaJ 4 > hli 4jl CviJJS i—dbljJ .gj~SjJL jJ^»-i_3 JJjL*j 

.<^i>ij j»J Lgjl 4 ( _ J dl2£)l oLoJl aJL«^ 0 I 3 toU 

i^.~rij aaiun 

^-j\ jj 4 Al ol l ^ja a£j***a j«p >o\«»fT I j Jl5 jJLJI ol5 4gj^jJl JJJ*i 

N 4jUj^/I IJb> ^sj ^>JL ^1 Ao.»«^ll ^baoJlj ljb»- 4 L....JI oljAl 
Ul^>1 L,djl oUlj;>Jl ^y> IJj>- jj£i\ . bbl JJlb jJLJl j~**a 

ii'w../? lo 4(JlbJl Jmu 4^Lmp\| oJj . j SjlJI jlaaiJI ^ja 

^iULpS/l 4L}UJI jJj’ol! Lut j 4 o Ja»- j ojJlJI ^o.uaJl 

oJl «-Uj 8 4jL L>-^JjjJi i_ijjjw iljJLJl ^ £^Jl IJLaj . .ilbiJl oj^SoJI 
^bJL <wSt>bJl oJI »Uj .ii jXJU £l jiS\ oJj» o^xwslj / 7 *®<*j^bJI 
.ju^' A3^!^J3 oJLA 4^d^^laJl fiJLA ^3 

oljlj*>«Jl ot ^a A & oU ^>-Sfl o>Lll^>iJlj jJLJl *Uj i3 (jri ^y'^biSfl i— 

. J 0 J&~A Olj.il b 4<Jb- g^l (_y^ villi jJjuSj OJ15 0} 4ljb>- Ijili 

oUll jl Ubb- J^lAj ol j^Sfl ^|jl>o»I j yjl ^JL*J Jill j 

|» j ^ P 1 ! < jci (3*o»V~5t ol*>- 41 a JJ-i-i 

• A?- ^)| Apljj ^iS^Sfl jv^AjIj ejjJoJl |»^3«-l>«^ij 4l o .««>>fc»Jl 

<w5lj Olj^t 4P y*3pji ^IApO^jI ^3 Ijl-b ioii l^««.J jJLjl 

Alol 1 ^jA Imj! ^jJI IJLa a >^J 1 4^jiJi 

.(Jlijjl (_5^ c ’ H—jAotj llA?- & oNl 4^ls»j 15U? ijl y> 

0 jJLlll oJLa gJ-ftJj ^ijUl g^S HjLwi 4 J j*Jj 4l-bJl>- l^wiLwat \jj]aj IJL& o\S 

o^IsmmJI , ^ 3 ^mJI Iaj La«lp 4 4m>> o ^ ' b l,5j 0,5 gj*j b jl a , J jVi o^Ia jij 
g^S 4 j^X>»^J| AdUaJi ^Ll>Ol 4gJdSn gjld 4JO 50 JIaj .jUI gjld 

10 JOj .oL^UJI gJjJci! dr 4 | JA3 jj viJJi Jbuj 4A>-^bJJ frbJIj 

iAUAjj oUIJ;> j| Jij ollLJl ^jj jJLJl |«JbJ 4gJiSfl ( _yb’ 4 O 1 (_5*ifT 
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tf ^ . 

I tljb>- CJ jj jJJi -b»jj .AsllaJlj oLftJJ A ^ -froJl O^ L iu J ol l oJL& J 


* jb Jl ijii tio 250 j>*j JL»j .oAilj-^JJ aJla*JI oJill ^Ijo>o->iI Uittl 

jJJ jJUJLj l^ljSfl ( j» ojLJL> < J...»-~j jUaj JLfr (,$j_J^"^l 
Jl 0-3 Jl ^9 Lgjiilj ^Jl -UjL^Jl JtioJl ^y> Uj Jj OjJb^.»Jl jS> Osl-«^)l 


£■1jl »UJ ixot a-pIpJI aJla*JI J ^j-a-kio—u ojUI^->«J! j JLJI jl5 IdUsj 
j*jj J jJUi . a-pI>«JI <JtA>- jiJJj AslkJl o~Jl5 iJiLoJl ( j» 

1 jJJ.3 ^jp *}| Jbj . JLaaj Jbj^Jl JLp Alatlp*-»Jl J AsUaJl eJLft ^»IJLpO->iI 

l»Jaj lilj .^^p-Jpdl JLSjcJI Ijb^ Sj05 £■!jl <-LjJ l£4l.XpO>il ^O jl5 

Ijlp- o jJS OjN jI>«jo ejlopli jls» JLaaj Ajjj tA-al# 1 Ja» A^j^j 

«X2aJI JLp aIisIpwJI ^*P-b ^JLU^ O j Js 
JLSjcJ t Jp aIasUx^JJ oJLpO-aJI oj-iL*Jl AsUaJl JJ i(_JJLJl ^jlxJl J jL>- 
Jp J5l ijJi>vJI ‘Jj^o.NI JJj .g^/olj 5j 2 (jri O-^Jj Jb t ^ilo..«.i>«Jl 

2 jSf i^JLJl |*—j>JI -Lii*j ftbi J 0J I J| (.5^ *a5 

Jb j .^>L>Jl IjJLoxj Jp 4jail>w(JJ AjJJa«Jl AslkJl ( j» A—»5 Jil A—'lj 

Jju Jb A»Sf tJLoA jJj /Oslj 5 j*5l jj^J 

top-JjJ jULoJI ijl tjp aIssU^JI jl t<-UJ iaJpOw-j! AiliaJlj 

pa ai^Jl voU^Jl Jl JLJI ^JLJI £J=JI ll*. iLiiJl ^ t^^SUJl 

J 0| t^-w-idll ^jA tAfllUj SjjJpsJI 0>ljljl ijA&ij .jjAIjJl 0-3JI 

~n g'iiJjlJ (J^>- j-!LJl e j£zj\ ^ jJl -LaoJJ iiUaJl O^lsl!^ ^jJl 5J ( j» 

j-P Oj~S A^jJb ^L»l? iOL>ol iJSwJ jb ^1 oJLa .b.L>oJ A-JjS/l aJjIpmJI 

. 0->-l1j-^L& o J 'g<M«^.«il ojIjL~JI 


O^Ji^-j Jb ^_^-Sfl ijlj-»Jlj AsllaJl ^IJbO-l e»li5 JjJ t^jJLJl ^jUl J^>- 
Jl AtliaJl ^ja s j~S ojLaS" ^Ijpo— il jl jr 4 (jJ • ao«» ojIpjJ 

0315j><-« ,Jsj J t Jll«Jl < Jp ._lLoJI ^ja s j~S a-* 5 t Jp <UitU^«Jl jl 1 jlSol 

.3^5 o»U5 ojli 0 j^*Jl 5JliJI oj15 Js^IjJI jlj^-Ml oj15 ^>«3>j tjlpjl 


O 3 LL 4 J i aJUj*« 3» J J~JI ^jl^JI J-"Jj • l^j*li5 0->ilj t^^l jjjj 
o<-lfl5 jl ^151 j^Jl {y* .iiUaJl o»lfl5 J «^ljj aJL <upj M tv_3_JiJl 
.oj^lj Lgjl Ij5j^ 1 jl 3 jxm 1.^ ■ ■■ji* j I jLzpI q.’>i ; ■/>! 4-A-Ja3l j^L<a<vll ^l>xpo->il 
S-pUpJI i L^LS Asliijl jjJLi as_^ tjl ^jl J Jl {y> j-i^JI 
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jtJlp ^*djj .SSUaJl eJLft «L*JI J?L!La JiP 

a jJLp Jv2>- ^JJl tM. King Hubbert o^^SLyiSlI L>-jJj-»Jl 
jlSj 1970 ^LJI ^jd iviJJi jAj kJj>4J <uaJLp 

jjfc jl (gjiof. <u^jSll 4^.j jjJt JaLuull J£ jji ^^uiLuil iSUoJI (jl ^» j~w n 
6jLjl UjjIj Lwajl (jj£j 4 j^uJI iilflMI j^Jaj yl «llij jjt gjli 


• dl^JU jaljlSjI'P 4jUoJI ^%'ill ^ (jluUjII 6jj2 

.^L»ij-*ill «-L*Ipj ( jS-jy+}\ ( j*j i*jLl ( j£j j*J ^IxL) ijliuJl o Jj> 

oLJI , JLp Jjjp Ip jjj t AftM ji^i 2 )^LmJI jjUj cX^LJb 

jjjs^lp jJLJli ^>-Sfl oLpJI £l^jt J? <uJLj «ul jl&l villi j*p jj .53UaJlj 

li JjSju ^jd Ijpj jj . SjjI^ p«Jl l^abjjjl ^yiliJl j>UJI £yjllj t—JJ_^gJl ij* 

Jasl>j jl UJUi jijl ^jll jlJbxiMl {y> t\j^Zj\ JJLuJ ^J? isLji^lL (_£j^~>Jl 
JL>Jl jA IJLa ^L-t jJLp AilkJ!j SjLJI olaiJJ jJLp J j+op*}\ jJLp 

jl? jJLJl ^jbJI vj? O^i (*^ “LIj <JjL^ 1 <—i jmi till jJ .(^jJLJI ^ijlxU 

<C^c« jp? i_9j j£> <J^l>- frliJJ 5SUaJlj oLJl i jA lip ti~>*Jl 

IaJLjLJ jJLJl j£s JalaiJl Cjl? LI .Sj^JjSfl 4 J (_5JlJl jJl ^j* 0 j *Jl jA 

JU 0 M t^JLJl j»^JLa) jL*«>Jl ^ £-JH j*J -kk>Jl aJLb jl jJ JtA>- 

. (,0) Jii; jl Ifclp p?^*Jl ^ jl£J iLj jd)ll 

jl? ULjj .(_J^>-1 ojLxj LjjjXjJ 44jlii ojj^MaJL 4jjJLJl <JaJL>S/l C-jjCjI Jxl 

t JI ^^mm]1 jjp JV>-L1 |J U^LmjI 

.(^ jJLjl ^ijUI jl~a j'iS 

^-b Jl ^y> oi»«i»JI LI 4 JI ^ J....... « ^^jIp l1 «Aj wiS 

Cu^-L^ «X9 aJLiljX«Jl 4 jjJL«JI aL.^.iSM jl Jj *il jJJi j*-PjJ • jlj)«^ll { j* C^IjiSfl 

.JgLilli ^P 4 a 9-U1 A^Oj.lall 4ljjl ^3 LiUl LjJ j &J 


1 Jj ^ jL3\ jl J _>aJ1 «w~-LJI y> 4 JS1 ji\ j£j\ Up Jll»; U JLp iSl^pl 

H g...a‘il jJLJl j_ylp jl? 4 ~* 1 .41*0 4 Ji« 

( ^»j«la.ll J^-UJl At.gi ^jIp |V^j1jji CJl? Iw 4«-L?-l IjJQaj 4 ajI^ 4ijJl ^ 
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P ' 4 ‘ ~ -* j]\ O ^jj>> 2 J»tJ Jl*i (2llj ppjj . g^-11 . rtl 

to«-U5 ^i5l JSJj AsUaJl j SiLJI ^Js* J j* a>Jl a^L 5 -bljla J5 wj 
.<W> lj>»Jl ^ ■^ ■~..P j <da^>ujl 4£*Jl jja (3 ( J5v-ij j-51 


<-ij a~U »wibl y> oJjl—51 <_ij Jab I ^ LIJIp l^i>*j niJUi ^JLJl J** L«-^ j 

l'-. ~ .'--> J iaL*Jl jiw-Ml oJla c~>ta-a jloJj . SjIjlJI ^ Igj I j j£> j>- 

. LJLft- j-i-Jl aIajjj La J5 (J^j J j>" jLiiiNlj jJLJl 

>• A. a Zt " ttJljji Mj IJLft 0l5j .Li^sl i3j«i ^ LjliL«Jl ^yi ^JJljSfl jJLJI j$> 

20 £-j\yj CJl5 ejl_ jpJI C->l>-ji JjJ iaJ5 ^LaJI <J^L>- . JjIaa ^j-aUi ^j^-SfL 
t(_JjJLJl j*—j>J| SjI bj-ji Ja«ajla jja I3~i5 <—aJbi*j *ilj .Ajjla b»-ji 30j 

j*-g-> ( ja (JjIjSlI j.»~.U ^yA& L«J ( jpLii«J*}|l ( jA (jl5 viJJj j*pjj 

CjI>-AjLoJ>- ^yjl A>-1>" ^jd J*J Ui^Lal JjJ tiiUJU A^JoJ .oOJljJI 

• viJJJLl A^bli ojJjb jS ^1«1 J t-LwJ>iJl ^ylp jaJ* AlLft ^lp 4.ste>r’.n\\ jt aJUJI ojl j>*J| 

900 Ja«ajl«j ^ylp Sf-taa Lijjl (jj-1 LiliL* <-1 la«.^? ijl5 Lpulj 

JJJ al^gJl ^3 ^»>«.>«5SM jja ^A^ji La l3llA 015 tOjUjJ A. (Jl^alj jp&J* 
LjljA3»Jl jvJLp »w&*0j .aJjjis v^jljL-a j*P Jia tAj.L»«.*>«Jl J^2><Jl ( ja |jb>- 

: <ll) t _ ? L L5 JjljSfl jJLJI { J^s- jtlia I. G. Simmons 


4jjUUI 5lj~k 1L iljULujl 4jjj CjUi^ ^ Ij^jluil juLLo 

OiUjLio ^kj ^k <ilaJlj 4ikjJI jUJu^IL bLLxaJlj 

<L*Unll 5lj-k II ^ Cul^ ^2|jaaJI ■ ■ jl jJjj ijj^I ^ 

ji (d)j jJ| tj^c jl jl Sjj*w > ^JaLut jjfi jliuj <4ilLuJ)j 

jjltnflll £jpj vli)j (4 jjj 1) ^j-° 5j5»fl tLuUuJi ijn ^Aj Cul£ 


•a<»llo Cul^ ^jJI 

AiUa Aili5 Ja-ajla l_p-b>-l jJjIjSlI j^LjSII JjJ l*—AS jaJI IJLft ^jd 

/ I2 ^»-ftiL«*>-i ^j^Lp AiadU%«JJ Li 15 jl5 IJLa oSf /'—’Ij 2 ^>u 

AAaP OJL5 v_9j jia ejj^Jaj LjJU L ‘ -»~X>- JLaa CA^jJj>iJl A^aJJJl jJalll A^?-jJ ULj 

A- . - i> 5 | j !La « J OJL5 ljS“T OL^a ^jd viJJJ OaJ->»J jvJ La^-i tLiyl (3j-a l^J 

e jLaJI OJL5 .0^1 <_/>■ A.,<iaLp i_aL~aSlj OJJJ JtA>- .LJLaJl ( ja e J~S 
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jLI iJLgJ OjIS^ .0 ijj> IjLuj- £S\ ^twaJ oSf LgjL y 4-ij9^ll 

A-jl^X**Nl tOLL*Jl OjI^ .A-jl j~>Ji\ ol~>tJl ^lpj A^Aj^S^fl <L>Llil ol*>tJl ^lp AA» o . P 
. l»Ll~Ji \gl>v« (3^* '«—*JlSj ( _^^“ |1 jJl LijiSf y yJI ^>>jL>«JI ^^Lp ^«^l 

J ak*j> Oau J 0 lj~a ( J^JL Lg.....a.i oLUJl jjL-jo ^Jl ^1 jjSfl CjJL>- j tJjUJU A^*-ij 

.jU^Vl l*-» > jA ^ylp o-bJl>- oL>- ^a c_jL^l)l 

o^Tj.UkJl JI^UVLcJJljVl yLJIdUi^Uat^l^ljjSl^. 

AjJ^jl 0 Lu~JI jyJu L«Oj . i^LrfS ^S\ (jLi~» jjiaj ^1 viJJi (_£il C(_J^>-'ill iw~>L*Jl 
^ jjlLjJJ (wJU^SlI oli-Jl j^9 coLUJl ^9 ISLaj La JUxi^AJ 

viJJi <J^>- oliLwa jLx>4j ^^LpI ap j ~«j (_jj>*JI il jibD LgjSf c^-j 

oio-j iwJU^I UUL- LULJI ^ Lg..,..a.i ojl>-j ^1 jjS/l y> j-i531 c j^axJI 
ioLj ^1 viUi (_ 5 ^l 01 ^JiljSlI j-Ljl yj Jais O viJJi .AjjL^J oIpIaJj| LgJ 
^L»-i)ll y S 03 J 1 1jji}\ J^U-j -jy^i <+-&~A HjJ? :bipedalism ^JLoJl 


0jJL» 55 jp*j Jo .(Jjjl* ^ju jOj ( j» |pj>- oljjJcJl oJLa o>15 

tL$l5 i jJ>j)l\ jS> jj-iiL 1)1^ iJlJl 3L?*Jlj ^~alaJl J*1 i^jOkjjSM j./axll JtA>- o 
Sijjj AP^j OtjXil CvilJi JLajj . JjiaJl Ja>-j y> ^j«JI Ja>- y iLl^Jl oli'}Ai>-Nl j»Pj 
. Lijjl y ijLJl oL>Jl aJLpj oU»JI oLj J} &\ L> c^JuJl iLa o hr .» j~e- 
4a^Xpll C«.Ua .^jLwaII ll3^- (1)^ lJ-A 

I«1a jipi 4-JJjVl ^ cJjli i] 

e^lpl aJLkP la>»r.»llj ^la.UaSfl Ja-.-a^oJl al./a)l ^Lialll 

4 ^^>-1 iiljJt>- oljJu toiJb>-j jS> ailkJl j SiLJl oLiJcJ lj~S 

.LNlo.^ll JL>- (_5^i La jAj cL«^l A~ij i l'-gll ejlill A-Ja ^LxdlJl ijo 

aL^la L-dLs>Jl^ ij^Jl APJj a]j! 0 iaOa Qal^^ laxl i oJLa J5 JaJj 

^Ui jSfl ^yLp oL^rJJ yr I»jjjia OJ1 «j c^UJd A^jJ 

( J5Lij 0 jj..^> x-a AaL>Jlj AiiljJl oLa-L wa Jl .^j^Jl oJbljXfl A*S»L-a ( _jiaL>i 

Jj i)jOA (jlaL-a OcL^aS jja CJjSp jl>w9 j caJIjO *ill ^JI^LaJI ^j9 JbljXfl 

0 • 

OjjlaJl oJLa Oil .^LkJI jlJU ^jLp jUL»JL eUaia lOalS^j jgL* oljLi oLs-Lw» 
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jkbJl AiUaJlj oLjl olaiX oiL j Jj aJcuJl iil<L>-jJ j_J| 

Jp tU<ajl (JloJL& j*P.J -Lfljj .A-jLo OljLjj ^IjJ 42UA Jp ( j-.;Jl.a.H Jl 

jJ^tj ^Jl olilj-sJl i y» eJbljIs il-JPI C—.t lp «i~>- ta jyS £J j* jj $t tJllUJl 
dr 4 (J^ J C$X*Jl J J> (^jjl <jL^JI Jj .lg~^>jl&aj i_jLipS/l 

•JSljSl JLJl Lfc® jJl ^pSjLjJj^- i_9j jis jUjJlj jlSdJl 

j~a *Jl J .Jlj^ll JLJl j jlaj ioLi J LaLp) Ijji c~jJ gj'.a./ill ijj^J JJj 
g5'.a. /tl l ^jp ililiLJl Jj oLUJI {y> JlaiMl Jl jJ-luJl JcJl «d^L*- ^£.>1 (_£ jjl 

’Uriy? Jl ‘bjafl l$x>*-a«p (jLaJLJl LaJI J > > jp—jj^L»il aJj-SsxJl 

J/i f ; J iSjr^j j&J Rift J'XaIIj tJJl d)L.>j JJ-p Ja>-1Jbj 

.Lijji ejl* vli^aj Jl iljl J j jJalll IJUb {S^Ji 1— ®J—'J .1 jla«<ij LLJI (3^*1 

dr 4 ' 4 .*- O -Ijg dU*Xij Iju cpIIsm^I jj j*^M ^jA Ij> 'j^Jl jl j^pjj 

-viJJ^ ( J^3 (_£J-t <U^- C->UjI^ ^la:....* j*J O Jb> CjLp- JO jl_« 

lAdriaan Kortlandt oXjfcjjS' jL j^I ^xJj^Jl oLIjpJI iJJ— jJU ULj 
JplaJI xJl ^yJL*- Jp (LJUJl oi jk Jl jt) oL-J^II eLJil JjJl J>-L>Jl IJLb 

d/P <2UXj is-L-Jl jt^IpllaX-wl j*J 4iS/ tJiLlJl J*Lxll j~£S\ 

j-ilJl J aXJl k_3j^lajl ot-b l»XPj .aojSlI eJLfc J O j$» jL^»Sll jj-P 

d>>>u JjiaxU <U_aj IJL& ^JUj- Jp 

t5^lJ c 3til5L«Jl J i-b LaX i Ja .-^jJl Li ji\ C->Llp J oLI J~>- 

tAustralopithecines ioj^Jl i *Jll j»^Jip jlk> L. jUl 

. <l5) «iyijJl LLJI bJJH 

jJ J iiUi jvP jj tolail Jx*» j~Jl Ijjx jJ jJjIjS/I J~Jl 

^9 LLiJl a^jJl jJ*Jj 4X<I l)j^L> 2 Jl vLLIo ^L>-Ij 

iSUaj o^La jXn I j*j£j IJl^ L*~i iO\S III ejJL>-j L» Jp |»g.—ail Ijjp 

4tJjjw l» .Llil—ll J Oj^Ua^iJ I y>\£ JLJl jL^JI J^^l 

.XJLa JLiu |^l JljSfl jJLJI 

.a JZw» j*J L^ili laJXjca OJl^ iijiNl UliLJl J iil Jj»*JI v_SjjiaJl jl j*-^J 

‘Ua-lba CjIs*>L>-I ( «iaa'a ( J5 wj CJU L^JLmJ l(J J>l 4Xoj a jS> Lftlulj ji 
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.(—3i oljji £A illC jI jLiJl ^3 s jJCa olwjX) Ox-lj C-o-Xj- aX^-LLo 

ol jXoJl JtA>- UlsL* JsIjSl jJLJl jjil p ol»-L-«o.ll ojl5 ttiUJU A>t«x>j 

t_»-~a y~*Bj IJLaj .(_£5~>®jjIj (_»£>• (J j\j«- oLlp -bJL>- C-Olp Lft. ' -O t<LlajJl 

aJjX1*-« 4-JLo jjjiaXj ( _ s *~JaJl Jlg-JL*Jl { jf-y '^S ^ j-Lj Lo^- 3 i jjLJnj Ji ^IjSlI j-i-Jl jl 
CjLIxJI ^ oLaJl J^vo-fjl ( j» toJCU-a qIa.....j ^j>-j .iij^> l*£) toJCU-a qI a..... j APjIj 
*} f lJj»- AaJS^ C«>IjL*J| j*J jl t4j jL-^Jl oJbJL m (jld~-Jl oJLa j*J LJU? 

(J {jA *}f JJ lOLUJI ^ ^jA ^]l C->!j!3 .jl»«aJSlSfl C~><J j^^OJ 
JjijVlyJiJ-J to ^xJl (^jjUwiJi cjUlj£>- ^ jjifl jl>«JiiSfl oU*pl 

. <i6) 5jU]| ^ylc. ^ ja \yi\e 


(JjjLuJI nOil 

ftliJI® AjllS^ ^3 ^^uxUxll ^jA oJbJL>- ^l^ol aJ JXxaa AaLL ^y»t.o.ll {j£* pxSj 

f *S3l JsIjSi ytJl ^.k..,.o jl JJ All J^U f Uj ^ *.1995 ftp d^l ^ UL* 

La jAj— l»C4 j^p-Lla ( J5Lij ij y>d\ Aaj.»Va>.)l ojJjjJl Jjd iLsALMJ ^ fl '"l Oft IaSL 

A / t.^.a C«jl£ — |*JaXuJl (»_ujJJj £j^jl ^ ®l j 

iJtjJiaj Lto ii y*ci\ oS/j ^>-SM oL»J^)l aJl^><J Ja>- iJjJLJl ( _j^LJ jI>oJ 

jiSl ^jpUia-l J?LXJJ JUt3 *ApL«j>«JI 4>aL«j j^aciJl iwilal^P oj^a Jj*a AapLX a 
U<ajlJ <Uislsi. *(J«i (j» AjJlaLLo jlJ U (3^®^ CS^ 

(jl *LA~>- y tviJJi ^a .(^AjpLftl^Nl v_iollftjJl ( j» eAP ^*j>wa ^ 

Jiij (3**^ j*-pj ( _jAj ^>-T(^1 Lgxp j*-l aapUxaJI jj^oUxll cjIS^>- 

yoj yc- (Jlj_Jl viljj 'Js Loj *A^sP ji .Jl eJUb ol3l2>«X»a>l *pj ( j» u. .x.^all ( j» 

UidjA^o jJlL aj! i^Jm^Lo Ji?-N LftS tjJjojuJl ^y> JJUi ^jj .ojJlaJI oJLa 

I jlA i y y*s£\ ^jJUI JaA3 J-Xjl (jl jJlo *lj^/i 

*(jjjl *ej~^Jl OiL>JI jLwaS/l jjift tAy U jJ ft isJLaal (^1 JJ'jS/l C$"^ lj^ (*^ 
j*Jj .LlliLJl ^ •wajjxj! ^J?L>«>iJl JUp y£- ^liJlLI *j»-vJl ji hyi\ y\j>%}\ j\ 

JJIj^l jJLjl ol>o Ajij? ( jp *j»j to jaJI JoL-Xjj .M«Uo ^3 L^j| OjJLoju I jjj£j 

(jLjil ^li t(JI^-Jl I-La y£- .o A—a j.T.Aft J I (JXaUI^A>«Jl fi^l* (jl -X>U^ ( 

Lgi£*j ^yiijQS ll j>ia.j Juojo o js n ** > jJl jLtf.L» oJjjLjj^ 
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^y> A*Ja3 j iaJ^M eJlA .illj*lSll Cali OL^apSll j 4 aj (J£c?-jbJI 

L> tipjljjjJl il^ll ijLj t|v^-Ul Lgjl jp\ i ^>wj.^ j*a\ 

CjLLpI <LjjJs>- Oji ^ j^*JUl ( j» vJ^SNl t ( J_>*i—<jl ( j» (J jl u_jwaJl ^ 

v^tj iija AjL lilJi JjP "' u- ^ Jjl»* 01 -buj .illj-iSfl Cali £jSll t—5 jAa>- 

Ijl La is yut t^jhlli _»Jl ^jA . (l7) C ^ . r l jj tliiS ^jP .3 j-aS|I cJLtu t^j^>«j 4A)I 

(_$-Ul tI~>«Jl la as .*}/ (3jiaJi o-Lfc JUj ^.^.^ftil ^jp IjasI. 3 JljS/i jJLJI C)IJ 

to j\j*£ La d)U lH .aJplj C—>L£ 4^>sjjl jXmuNI eJLfc jLa ( JjJ AjI jj£ el^>-1 

LfJOU- Ijb ^Jl jj/l JjjUl -i>-l jl£ 4 JL 1 J JLp Jjl ^P j*-Jplii (1)^3 

LaA~> tili.3 IjJlxJ Jj IjjlS^ lil_j .^JbeLij C-oP.3 i_Sj jja jL^jl ^3 Li^Lo<l 

. Uajl aJpLs jiS'I dlS il J-Jl ,jA £jiJI I jl* 0^3 ij*plj J ULa j J$ j>£j I jj\S 
0 tUJI (3j-i J5^ j«P JSlj^l j-ljl jZZj I lAl** j jJLa 4j 2 La Jlla 
J p JSl jVl j-iJl ojjJ (^JLa £-J>l jJl jjA jj-Jj . lito Aa1x>va C~Jl^ CjU-L-a J 
(1)1 Jaa>mJ| ^a AjI j(Pjj .Aj^a^JI AaUI oJLpLm^j L^>a t ^ ^ a/3 a - > (_Jl 1/2 >*)1 1 
JaL«Jj ji tj*j ( jAj .ly—j 0 ^JuA jt^a-liiAl vlJJ? tiaLiJl JjlI*A IjjLa JIjSlI JLJI 
(3 j-a J t _yA^Jajl Jl$JLoJ1 ^y3 JI^»«JI ^jA 41m< j jJLa 2 _j>«a Jbu AjI t_~w< (Jej-*Jl 

. ^U^aI ^ ( j^aj Ijb tLi^sl 


* * M 

£mJ 1 ^jjSbVI Af.l *i ><-> 


jv* l^~>J jJLJl l)I .il^l JOljIj Ja«jjl ijjJLJl ^l^A*y I Jjt! 

jJtX; Jbui (^ju Jl ojL^»Jl aJLa j(_$ jJLJl L u j > - 0^3 tiJSlI ^jl^waI i ja Jaii 
j^pSlI i3_^j~~a j«p j-ld iJ*ill |*lijl^j .I oUl ^^%i\ ^jA 
(1)jJI ji *il J~Jl Ls^iLaI OLS* Ia.'.^ La jPj toljtS/lj jj^liteSlIj tA.»A~giA>Jl 

^\JL>«I»>iL> AjS| tUajI lj^>- J—AA A ■ .siV.a ieLi ^JL«J| ijL^J .oLLiJl ( J Lp jj 

(.ajwsS/I ^« ^ (*^£■*.?' (^pljpSlI ^« (3UaJ J i^JbSlIj 

^L^-»Jl jjA -bj^Jl jL»0J jJLJl j*-L*J tviJJ-U .(jLftJiSlI Jp iiliAj Lp ^c?-jl)Jl 

N Jp t^yeljJl U j *<aP Jj .j;~JI J0L>- (3j?~~» J^4o 


A^pjj ,|>L^J| oJla .L.i~..:.l (j JLa J i jxaJI p^JpJ tviJU^ JaS LLaJI e^Jjl ^k~.,..' 


. (,8) ^l oLl^jy v-Jli SJ JsIjVi JJl toljjdl eJL^J 
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jLoiJl JLiJl ^9 ^ 6b LoJL^j 

oJbljioJI 61 ^^IjJl ^/*j .5~*-aI ju<JI o\ j^t *■^iUi ^ 

oliJl ^smJI A~*_aIj .*lJL*Jl ^jjb ^^lpl L5^l dbi^NL O. ^. **! 

4jS/ i%U^ Ijjk; -ig-"»|J ^>1 (ji^>- ^161 Ldjl j^jij aJ^I ^Li*>i1ku^I AmmJL 

J>i 015 Lw oUJl v-^- b C* & ^ ^L* (J J#i 

.ia-ij j^Jbij Ujil 

1^ toJ^«*> r ftl l I ^j«d »ftl l ^ | ii /9 a I Cd^lNl ^ T ■ . /s f 

o JlL .is j~~~* jS* gjlid jl>«j\j j-ILJJ jJxxobJl IJU ^axM JiaJj .oIa—JIj t^JbSMj 

^ Lwjj . j*£ jl>- JJ jOul olil_a {y> olj«lb ljj^>-1 (L^j iil_aNlj frLJiSlI 

CjLS^ y> a~>-^ d o^l |» aj^s tjl>o-Sllj ^yxOdJi t-s.i.id IjlJu jJLjl oI ^J^i>wJl 

— £t*Jl — jjjdJl ^xxLj ^jnmPxJ . ixroO,.i«l) ip^*d>WJl j«P iixAj C-L^LoJI 

Lft^»J S_^Jw? oldj£- jl oCIj_>JI i_d^5jjj uw.S’l jaJL jI>«jNIj >—ii.>>cJL yJJ 
tjdLJlj 4 CjIjLx~J| AsUaJld jJa*j CsIjL~* A~>-jd j~&> kiUS Jjuj tOlilj^sJI 

oL«5 ^ ( Jx«ldCJl Ls^ji j-tJl jJLJ 4<wxA|j*»JI oJlA 2 JIpL~4^j .^jlj-^aJlj oljdllaJlj 
CsUj^SxJl CslP jL»x»j jjbJl AjJij ll)L>- viJJj “UjLalj l<Ld>Lld isJtd oLdl ^y> jA^ai I AftJld 

.ibt*Ji 


( j» is j~~a jS 1 jS\ J^wJj j~J£ l ^s- jJLJl ejJti Ljiji cs.sl.sjl t ( jd»jll ^»j 

•xiLfljj .olfrLiJ^llj ^-bcJlj tipljjJl ^ ^j+a >Jl j illJd>- ji^'illj toiLJl 

ljj>- £ljdl (Ji ®*-#l — — < jti 4iiUi 

Cx«J ‘Udilwd 0 j~*Ai L J‘^ |vjIa)I Va ■ .,<•?*■ ft 11 iijJLJl ^y> 

l jA OlJ ajl jo *ilj .Ijldlji® 4./I..* i ^3lid i_Jd>xJj Ad»s jl® 

A^P C-^J i^JDlj tisUaJlj o^L*Jl Jj./a>Jl ( j!U JUp'yi oJP ^JLxJ ljj>- 

^Ijjl <-LJL)^l 1 Usjxi la..,rti*.oll l3_^LJI IJla .eJLjLa ^dlld JjujJld 


. AlLxxjl ^d AiU^^/b JlAfCJl 

J^X>* APj)Iyg.<fcil 0^l>cJl pL-iS/l 6LmjNI (^Jbl l J^3C4 obi f»Jbi 

oJ-A oi , <*m si 2,5 (61 j-.^^ 

^ 4jllj|»/j)l S'bai^/I Q.,*d) JLaJ . jJLJl \ 
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( j*» 4P j. .Jl a j j£j L*jj A-ljli CjIjjS/Ij .|JL>- 4.'— .Za IgiHl 

ji tOUj f t—91 > 9 .4^3L Ljjl ll$Jlp j^aJI' ijb»- «✓?!! ^jA 

J^- JJ 4^jl Jj Oj£j ji L^jS/ lLa jj jiS^I olj-ib^j 4JU«i**A LLL JlP i_3 jaJI ^^----‘* 

o>Jj>-j jlj^Jl ( j» jaSII jOlj J Laj-~*J ^jp 
t4a Jt »Jl OL-o^U oljIJial IajIjpL 4*j JJtll Olj.,iall olj.il j~~JSa (+-~LJ 
<_xA^aJI jjA jl5 4flUaJlj SjLJl Jp J j^o >Jl J Jl JiJI *NjA OJjL* 

,jA ^Uoll ^1 Jo-lj ^_pJJl ^3 IJU JaJj .fjy>-\ (J^laa IgJlP Jj**as»Jl 

OJJL»J JJtlj . JLJl JjSaJ ( jp ^UjJJ L^3j 1 ejja 0)15 ioL>dl t_j|jiaS/l JjJj .^UaxJl 

OjUj J L»j 4jJLjl <_£ JjI Lfr.a.li oJjJ^dl oLlXaNl Ldal oljjSM 4pLo 

tjLtf.y-ij .j*5l Ojl^a ^IjI La jAj ^LhtfSll JliLa 4 aOJ ^j^aJ ^Lgjl 

AsUaJlj SjLJI t g lp (J4*Jpli ^251 4 j1-Uj ojjj ^Ij>«joI 015 

. JaatJI ( j<a oJjJj>- ^Jl jl^jl Jl AS Lai I 

^Mj>ta| i_jl—^1 OJat>- Jl 3 Jl jJLxJl j;P jIaO^NI aJi*P Jd toN'i/l 4pL-a5 JtA>- 
OJUS 01 L*JU» 4 aUI ifc-i Jl oLa^Lj Jj— jta - ( j«P J)—*UJj 1 ^«S1 

jjP Ji OljlfJl oJLa Ja*! ,jA -.A At 11 JjJj »LaJ| Jl 

‘i * L....< I^jIS jltoaLdS £"\p*a\ j L^ 2 j\ 

O^Lfl.» i l {j* M ji {jAJ .olkJlj oLaJl {jA — J-9jj J~ ^P J^a>Jl 

^j<a JjJl>- tOj^ataJl ^ajiSll Olji'il l ApLxP ( jA JadS <C*rf >»_aJl 500 JkAa 4jl 

AjI {jAJ jS\ < £uaa lAaLdJl <_waXl«Jl (jL-o^ll 4 ^JLp ^lidj [*Ajji\ ( 3 j^> jJLJl 

. L^2jI IJLoaj ji^l 015 

^>u JL< . jJLjl ^\>*a\ ^jS L«^a IjjJ L^3jI C.-. a J Ji ol^Jcdl JjJ J 

<U?-L^»JI oLJLjJI {3 *ju ^a (_5t—ilifJlj Jb^lJl APJa lAJo Oj^La 2,5 

J3 Ljj t 4 j jJb>cJl j j../la.ll ( jA j 4jl Jj jA IJA (jl5 .t_3^^i^~a ^P A«Jx-LJI 

jj LaJJ 0^1 *—La jAj jA I Ja-ajj ^Lajjl IajUI 

JaL«jl ^Jl diL^^IL Jsx>mJI cjIjLj j-p ji OJLIj JJj .jjjjSfl Jl~>- a~JL»J aJ 
j JaJ ji ^Jl j-*Jj oljj'ill apIw> j O^i tRick Potts ( j«J ji OL^J IaJj . JjaJIj 

: < 20 ) a:LJ5 .a^-LUI v^' eJL^ 
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4jJjti Jsl Cillull laolc. <i)kiAa d>j.*■ *11 

<JjJ> 6j£^a 4^Ix- (jiai^dJI i yA jjft fill (jl£ • jjl£-0 ^yd icjljjaj Igj 

iaI .f^a J*aL*£ l*i mW j^gia £y* Jj^Ja 0£j 

^o ._*L»j>^U 4^jliLo l^filialuil jjjll vlllljt IjjI^ I jjjll ^jjjLuJI 

^ij l *»»1 1 .~il tUflll l 

£-jj1j^ Injin (jAt SjOaJI jjJb llLti J^J ^ <nj*jJI loxoJIj 

4|)%Ija .SLaJJ daUJI 4li^k}lj ilu 4 j^I^JI L^JjjmaJIj <L^Lu 

<( jjl£JI 4 jjj JjJju jjAt SjOiJI Jirifll . .i-a .^M 4 flK nl 4oJI i*U1a C<nijl «Ja"»’*»^ 
^lJ| CilajjJlj <4juuJall 4^fij Igllj Oa. JjOjOJI < _ J ifi. SjOaJI (j^i 4ill]j 

Ijj^i «4jLglJI djjft ^ jaaIH 4£^utj <j nuJl Ui^LuI jiilt 

i%U"fcJ La (JjJ-XJ { jlc. J M& C)Jj £>lj 5j05 \\% Ill'll I j£ — SLaJI Jj 5 < _ J ifi- 1 ^£j 

■ alUU ^ Cj^O ml i^dJI “ ,fl * 4 joJI CiLiflC Sl^l^A |U Jj-aj iIjj 

aJjUmj ojjiaJl ^ jIAill IJLa ^ IjJLpIaj ui ^JjIjSfl jJLJI ( JjJ 

j^ Lft^j .iiUaJlJ O^LJI CaLadJU Lo ola.*^) 

<j1 —jAaJI ( j-o 4 A^Jjiaa1I CiI^AJI f^jil aLaIa! jjjj ^Ul— lla jjj£JI 
(j-o Ijjau jj£^| 1 l^jl^ jkftjliu»1 Lj^ai p ^ r>l ■ U. jjjll ^uill aLa^iI 

5..U \-y It ^llu&l fjA jAj .4*n ill ^1 CiIlUVLo <j-o Ja.j^/1 0 />l n J£ jjjj 

(^1 jjL*l 4 \Coj SJ^II j! ^Iaj Cul^ AjjjsaJI J ‘^ A » •"■■"- 

4jj^^JI Ci^lSlI 4J.ll id j! J5*16.1 ».4jlaj ^1 Jjia ^Jo^o ^ 6 h >Axu 

4jl^^li1^±auI LkjLufilj 

'j u&i -Qflnl j£ 4^j.ull jjL<^aII jjjSj La ale. dflhX.A jjU&o Jj-a J1511^ I ^ic. 
J j5M I ^jjsaJI .^jifl ll l ^ Lug-y fjjJO^a ^uu &L^£i1 * tjW i U53j 
jl j$«aj ^^LIjlII jd iJjU d IX »>" j] 5al^JI 4 jLJI olj fi^uoJIj 

Sjjli CI^T 4cll ioi ^ i hit aj^o yfl CiIjoaI ^o JaLajJI |u .t^ukaj jl 
4lJ-O 4.1j <n ^ ^jtl^JI jW jUo" ^a2^ ..I^IIa ^jlSfc e Ukil ^0 ^jl (_^1 4^ ll»A jjAe 
•aCtljoJI Jj-a JaI^ ^LIaj 4j^Ht<all JjIjaJI ^Je 
jjlp ^pljVl ^iJl «w3^^ioj| 4 j2m^xJ| OaljJUJLl]| Ojjp (Jjill 
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.oMSlI o-lp'.-a.i v_9j jlaJl oJLa j^a ( jJuu j^Sj t2~>cJlj t_<LSLJl 

j-ij SiLp^fL oN5bi t j^osi ap\jup (^^1 <u1 kiUi jJjo ^ 

<j.JLj a l3£■! ^jl *—* 1 ..— iS 'L . ^JIjJLp j*p aJLp 

^lp tJ^«d>sJl jlaTo ll jJLjl (■')ljJb 4pUa7.il Jl (jU c^mJI ^o.‘J 4?bJu JbljXa 

LaJ-j cji5l . U JLa Ji*j jL^jl liwSbwuUl iLajSfl (J^>- Lj aiUaJlj o^LaJl ( ja b* 

4....MI 4£mJI ^1p liable l^olj o^ijUj 1 
(^LaSfl 0^3 ^mJU -L5.«.tJI jji*- &\ { Jf^~ j*-J |*P J 

-La -XaJ .JaaJL lalaJ Ua..—) Oj£a Li Jjl^laJl JuL o Jlj j»-Aj,-«...ttJl 
vl« y> - ^ja jjkJUl jJLJl 4_JU o j***/a\\ oH0^ Ala^-’^ta 

iiJLJl (_£JjL«~JL!I CaLI J^~J -LjS^^JLa 1 —ojjj 4a»-ji SjLaa^ll) ^jm \^Jl 
jJtX) OjjJ jjal (jLw lk_oJL>xa _yw»l < _ y JLp- llgjjJ 

|*Jp jvJlp ^^Isl lOlla>-^L«Jl oJLa ^JiaJ 4 >«m) 11918 ^IxJl .i_i^xj!j jyXiCJl ^jlp 
t*uL»-p LLa oJIS^ AjI ^j/> 4ji Louis Bolk »HJ^j ( j—^ jlJ 

o\ a . J l t c Jlp 4^Uta»ll 4 >s1a 4®nCOtOny ^ ^ jA l a l 

uu»j .jLi^Ji ^ ^ jljlj- j\ jia jiuu x^jji 

JUjNIj jidl Ju. J*aNl oljJOll J t ^L£dl Ju. SjJOll ol>^ oJtf 

(JLilaSfl 4-jjJ jiUiJlj 43 U 3 JI ( j-» -UJaJI (jlijl j 

U5* 

/"^*<uJLajJl oJLa i^iJ&ij ijl JLdd t4^vuLa 'jSjLjJ Jf*- 4iUt ^3 

frLa..T.al ^y)l ^iJl *■!a.*.,»>l <u!^p ^ ^J O-jJL j>- jJLJl oi 

Llaj ol JZj jj jj^ol (_5jJLjl LmmJhJ liUj J .^]| jbwsjl oLLp 

■ j\w.,rtll JbiiaSli (_JjJ ji>U^JlJ llabla Lp^mj 4a 3^ >_(_$JiJl l)V5j . iL^i> 

ejJLdJl t<-Lii!lj ijjb- ^jA I jj£S\ (_JjJ Oj£j bo ~ ; J 

jJLJl (JLtLSfl j>^j .i!>LJl ( j» I Jj>- J..,rt3 C-3J Jdu ^.g.* : La; (jlsxJNlj J-— ll ^yip 
^ JJb jJLJl ^jLp a«_LUJD aJbJ iiliAj La ii^^P jU.,<all 

1 jj j£j j*J UJll» L»^a L.P j!5 liUi jl Jb Mj t JLtLS/l 5 jIpjJ ^j^>Jl 

. jj^a ejuj Jj>-lj |jlXa ^jS OjJLaj 
J^ ylp l^fcsPlj lj-3 ^si>) A^jJLJI t jl>Sn vlo^p- C-Jj 
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itiL) jj a>wjj 4aJ[ jjjiiaij ^jA ois^ ^jji ^*1 jJi pj>*>- 

\ t j &ijf *Jj ^* «yj > iJl J^JLJI frLa.»"««*l aJL^p ^ju 

^bji Ji ^1 iLa ot fjji ju* dUU a^Uii i\&\ ov os i^lj 

( j^ ijisl c^i j*J 0J i a 3L»JI J 20 _^>*j jJjj CjIjULJI ^s jJl .Lbal 

j»J jLibSfl Jjl«J a~m 1)L <oi La cIaP (Jhlla^H J 

o! of ^JLoj leJA aJiXaJl ( j-^jJbjJJj- i_Sj^olj C~9u . JlJsJl IJLa bLn^Ual 

. JbJb^ ^a C-PjL-j jJ ^^wJj>iJl *\jl£Lm\ aJL«-P 


fUaVIj j-lbwOVI 

** ifrLcaSfl p-3x>- J J>Ls>*jl jdJI £ixjl J oiLjjl 

C^ilS* ^jjj-pbuaJl jJLJl £)1 Aij4>- JJ AiLbVli JljSfl J~Jl illjjl J>Li>*jl 
<^j .(a., ftijf’ illjjt Ljj-U ^jill) c->U!j->- ^y> jJtX; j*as\ pLvol ^ g^J.1 

La jAj lljj>- <L(jjLlla LJL*J| ei Jllj JL-11 4 J 1 SOI AdUaJl olib5 J~*j tA.-Ai C-3jJI 
jJl Jp ojj 5Jb>-j JO aSUoJI ^a aAjU^o c>U 5 j j^j.>».:. ... .j j*^jl 

?dJJi d>JL»u i.jt.5 .A^UaJI ^j3 A3J~w0j jb’l U^bval jdJl j^-l! ijl *iJLJb»- 


Peter Jaj Leslie Aillo jLi JLJ oL'Uaj Jl ^yjall (*-LJl LJlp .^iJdS'l 

Jui"^ j&\ I ji J : JL, US . <23) (.U^^ 5ju i»bt-J Wheeler 

J j+gpiJJ JljS/1 jJLJl aJL»o (_gJJl b tollaJl ^»l.l»tX>il d~~>- ( j» -bljZa J^Jto <^a.Jl$cJl 
^ ‘Ajjj j-a ll AflUaJl Jp J j*a >JJ a— oj ^UJaJl ^y> JS\ 1 jJ51 J ?isliaJl eJL& Jp 

IAmAi ^jSfi ^jA IjJ^f ji ?5Jlp A«p tA-aJd^* LjI JlP jl IjJ^I 

. U<aji jS\ aLtflSl JolJlj 4^-1^ J 1 jil^J 

Udjl j£\ frLcaSfl J AiUa isb5 jt isjHA j^gJl ( j» IJLa J 

I u j <1 jJLjj ULj .^biall «^J AdUaJl ( j» a j~S 4~*S Jb^-L 4 jS f 1 ^<J| ^_j ( j» 

La S 2A) g5 / Olj 12,2 bdji Jpi A«Ji 4j^JCaJl elloU / olj 11,2 a J Adl^ ^-aJJ 

a : l l^Jl ^>a -XjLl lib jl (Jl ( g Lp 0j-a^li AjjJ alJl a ^ -a J l , ^ A 

? ^«Jl JkP Jp Aiaib^aU Aj JJjA <>l~>b # ^Jl Li Lb ^l/1 a-LvobD A«>».‘J L 

obLj J i£tbIjl .laa aLvaSll jjaLaJj jJaJI d)Jbu dJJi |»Pj tJuJLj 

(jUj Jij . J-pSfl AjjJj-bll AiUaJl AJ-P JljjJuJI |*J aSUaL) jLaJl il*>L^l~-l 
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j»l*JaJI l jA o j~S> oL<*£ JSI ojJuJl ( jP jJjIjSlI ^JL-Jl >_a5 iJaiu IJL>-lj ll~i IJLa 

4aL^J oli 0 J~S pbixl ^)J ^luPxJ Ji ^Jl li_ > LLfrSl Jia d^J 43 U» 

Ifro-s^A (jlS^ ^lp| 4 ~P^j Cj! 3 4*jdsi Ijljj jJl . <5jlp 43 U? 

(1)15 Lmjj -4-lUl jLjJlj (JxJlj j_^>*Jlj tJjiJlj t4j\^~*Jl ObJ j ^Jia 

. (J 4y>»«J^jl a^~«Jl ^LdaJl ^j<a <u)lp 4«p jj ^^jlp 

oL>j ^Ip ol^vJl ^IJLaII o3jJLH aLJii lii^Lal ul 4 jLS> 

(1)^K.lat..o JjIjSll LjL^alj Ijjljl <1)15 jJ 4 )Si ,Cj~S 4 JN 3 4! janA^mJI 4 ^J t_jLjLpi 
lj*Sl (jjlaj jlSj .j«5l a-Lx^al ^11 I j>-\Sj>-\ Ji I^jl£J tjl 

4../l~.‘.A 4~JLa J! JjJl —<Jl {jA l j£± j*J jl t< >wail {jA ( Jj<J>CL* C_jl5j 

^jl {jfi L»P3 ^b^clua CJ15 4L2J! ^Qjjiaj ijSl t 4 j*jJ l i_3j^ laJl O jM laJLp 4 a till 

vlJlj&l ta-LlaJlj i-A^-SlI jjia 41 1 Lip'll ^^ylSSl \L>J&- La i ( Jaa)Ii t jA IJL& .ijliL** 

®jL*j • Lg~>Aj ^ liliL* c->LIp £l ^ji ^y> 

4151 ^ jJl ^UlaJI J-aiia JSSlI k JS’ 1 <Uj^laJl u ^>%i\ 

^jA 4«>-L*P L»J ^*Jl yAJ 4_L>p ^ jlJ jib JSSlI ^jLp ilL* oJl5 t jJLjj jIjSI 
LaJLp C4lvi jjJLa 2 j>u JCLa OjJp- JkS JjSl\ ayiiail ( JjJ . pLo^SD 
alJLjJl | j«a 4^>-j ^Uaj ^LjL ^-LJLJ oJb-L>«Jl JLwailj C-’L.-.aJj oJbJL>iJl olj^SlI 

C^^Lpm31j JJUJ1 j»UaPj oL—iSM t s_LUp .4*p jjJl^aJj^a 

olaJl 1 _ /3~.'.,t>.\\ uL-j^ll jl ^Ip ^>>T viJJi ^Ijlj .U<aji ^»w?l l^>3 fy&*£j 

. ' g ^ -/>^ * -S* * C Jfl ^jA 0^ ajlp 4»P JJ 1 ^ 4)3 4^1 Jip 3 I jA ^^^Lp JjI j*A ^J^JLa J^ip! 

^ -^»a>j oJ^p-15^ cJUp ^ g*JpLo Ji cldjLwa <uia^^La vl. o J U5 

^ylp JbljXal Lpbt ^j£i toj3 jJLjl ^*3^ IJU^j .4-J>- 

jV^C><J jj^ii ^a abcaSlI ^ ijLJl a^jiiaJl . oJj-i>iJI ^Jlj^l 4Pj^J^a 

4j ^^i» (_5 jJl { jAy-a ^ H ( J^kJI ^ja j~S *j?r tl^ 0 1 jLJl jJLJl 

.4j»-jU»- ^ .,rt g llj oy^f-\ ajU^L ^JaJl L*aai ^iaJl ^a>jj .aLa^S/l 

jjlp jyS J&- ^J| jJLj! tvialjiS/l ^*I*Xp*L«>i| 4bL» t jLJl ^j3 

. 4._l5>L>Jl oJbJL>J1 ejL^aJI eJlA 
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jLU! (jh 

^ jtJl A^aaI J^aJL) jJjLU iljjl 4(jj3 {jA j£?t 

JJUj ^ LaLw aJ j^s^a Jljj N oJl^ JjMjSi jJLJI isAjjjapA ot ^e-j 4j-i*Jl 

fj&Jji ^L-jI (Jjl ialill >_. •irtf. o il Ol~j)ll (jl *ULJl [£ji tlj'iMj I 

i_iJt 790 j>*-> ^1 ^-J j <Jjt <-iU j a« 9 (_£ jJl iy*-^ 4 jUl 

t Jj Ji jbJl ^ Jd (iUi jj .J-51 j~»\ ib d^\ <—ij j*j* ja L» ^ a!m< 

JLmj Ji 3 j^£>jl eJLft ( Jl*J jCT (Jjt oV ill) j (.Jit J-ajlJb 

jbJI j£Ld\ JJ-aJI J*3j j* 

(JUJI j^SlI U5j . jUl ^ ^JJ S^iVni*nV ^tjjjlJlj 

: <28> jbJl ^jl: ^ jJUl ^ (\ jS JI Jb-i ^Stephen Pyne ^b Jaz-* jSb^oS11 

CiljluJI J'iLa. 4£.j^io LiiSLtuI g i^n «x2J .^AlLv ji^ft jj-ft jlj (2>^ >> 

jj£^I .PlciStOCCIlC w *»j"‘J~ J^JLi> CijjIjj 4j,jIj1aJI 4j^I iaH 

jj/^aUj <4jJoL^ (jjjj (jJJ *^Lc. ^jylo (j-o 

(j^JU s2i^j£. .ijlfl% 4a^JajJlj t4j_>la-oJI j ^j.lan)l 

CiLIaJI Cij4uajI .^LjJI UjjJj CAJialj apIaII^ JolaJI 

ioj JI* 4jAiikil j^LuaJI udlJI ^IJj ^L^tl ^1| ^jl iWjl jijlj 

(Jj^i^JI jcLiaIII (^tiia ^ .Jyj ijUI ciljjJ cul^ cUj >jjJjU 


* a C5 J^ CmCJ ^jijiiijiiiiliH jintll 


iz~**3 Ji Liyt ^ ciU>JJ ^J^JI aL_*]» iejJl J*J tJJUi ^1 tiUaj 
Aili! (.UaJo (_JjJLJ| ^tjijUl ( j-» aJ>-^*J l aJL& { J-j tllJl ji AiUaJl j*JIp .jbJl 

. <29> «j 


lj| 


(3 ^ . <30 *|*^JUaJ IJj>- ajtS i-3jJi> jzfZi (JJljSlI jbJl ^ £a~* 

JliLw ObLJl ^jA A.*».«. 4 Jjt JAJ jj& Jg<»o,il 

.^J^ol^sJb A.o.>Jg JbLjL 4 Ij jS' ji JiljSl JjJ 4(3_^laJl oJljj .(_$^5>-t oUjIS^ (^jJ 

t JlP 4^3^31 

^3 j*J Lj~; .AiUaJlj ojLJl {jA eJjJb- ji Lua» ^JUbj (A-Jl jjJl ^Ij^Jl 
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i— >L!LpI jjJu ^ ^9 4jIs i4**JLmJI ollLJI jLa~~-» JjL JLJJ jbJl 

ljl»e Ujllpj .t_j^«sJl ^ ®£l Jl JS1 Jl ^bp^lflj t^J-JlJlj 

OlS ji LuH Jl o i>-Lx*Jl ^l*JaJl jjLaK 4^U>il< 4«pJ JLJI <Jj>* tviJJi 

J^Jl 1-b L>Jhp iJUxj l y-')l 0^3 J !*■$■* jJUi ^~»pIj •^^- c ’ 4 «pJ 

jJ| JJljSM jJLJI Jilil j./3»ll iilj® jl Jl*j . 4pljjJl 

JSM lf.Lj| ^ iillaJlj oLJl ^y> oj~S oLaS' Ldjl I jaas? U li ic-lJjJl f*jA 4*J 

.1 g ’ . fr ^i J L^>\i>ol 

.l*ajt (£j >-I C->l^w> jbJl J ^JL9 ijgklL Jl 49 LpVI» 

J jljJl j* v-JjJL; ^ JJb JJJI J (j~sb j»^~«it Jp JbJl Ja9b- 
py *aJl jl uiUi Jj i_JU<ajj $1P oJuaj <L* j lioJl olilIJ*>- 1 »J_j t JiaJl 

JjI^ iaJl - Uf> jtJl ^»li JLoJ jl)l CjIpI/LI Jp JL9 jlJl j^Uoll 

Jlj J<j .(^jJl Ji«./3ll c^UI^~>«J ij&j* a^-Ij^I tc->l»L*Jl SJljj Jj 4dl*p^f\j 
i_9j Ji 4?.J J IgJ J .~t.. il IjLi t(_£-LiJl 0 «JjJL>- 4~_ij 4 -LoP jJJi J> 

.H g iljala^aj iU p j <m»5^^]I 4ijJ ^ J bJJ yr 

JSljSl j-i-JI o Jill J (3J j Jaj tljjL^ o-bJaJl C-^~J 

■!. > »■»««.* ^JLv<aJ — jJLi jji — ®t5jli»Jl Oljljj^Jlj 

C^yAJ (^jjl jA ialil v^.. .^" aJ| jL»jVl ja®9 jJLb J^L>- .aJj gejLj^j jbJl 

oJl tjUl ^_j9 jUI t ( jj^>-*ill JjIjSfl ^^—Jl 

it Johan Goudsblom ^yr jb yr iS -^^ ^Lj>-Ml jJLp ^ .^J >jSll 

AL^^X) Ul t jl. iN 1 ■ ialdJl >_. ll jl*-j^AJ jbJl ^9 |t^9vl}l jl ya 

^jP 4-AjJiSfl JSljSl jJLJI j>, jsP L»JJj i-jjjjij {y> ebtjJl {y> 

• 0I> ji^ 1 J 51 ybiJ s ^iLJl <11 jyi jt idUi 

j~a JUj i>-jL>- 49 U® jJUa® j^jLp I jl.,<®>-1 jbJl ^l.x»w>il ^9 jJLJl 1 jl> LuJHp 

S3li5 ^jgaa ^l.l>«.T.,«)l M t jJJJU .^ijUl ^j9 a y» (JjSl JlAwjJl ( j» £^1 

^]| (.JLvajj .jJLJl 9 I—>-l JtA>- M jbJl ^ <ulkl<Jl 4iUaJl jSl t j^/l Jju 4iUaJl 

obb«P (^JU jjJLi —<JI ya |»J jl Jl>- Jl i,.. » . /?l l jJLj t jJJi 

^^pt (_JJLa (_^l Jl (jjj«J 'il LjSlj . Ij 49lIaJl sJLa C.^9.i ^Jl 09 LJI oA» a 5' 
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oJl* ^L««jI o _jt <43U>Jl JlpiSlI _jl UliL««Jl jJl JiljSfl ^iJl 
(_£j-A*JI ijS jJl ( j» ‘ C .aAA C-tfllail <iBUaJl 4~o^ iSi 4 jL jJLi) ijl ( J = P*l.«.oll 

5BUaJl ^jJlHj ttiJJS ^*Pjj . JSljSl j-i-Jl laL i..'. J 4>«*Xj 

43lUl ^ lla- ^a ^LL*>iI*al IjlpL^ oVl ^ 

. SBUaJl iBliS ^P V JO (b j3 J5J 

^jp 4aUt* o II aillaJl ^>«!> jl jJ (_5~cJ^gJI 4i*Jl jJIp jJl2j 

ji j Li i ta > ^«SI otf jLi] lj^waJI ^ ^ jL l*h aaaI j^aaL^^II j^aJIjaaa^II 

Otf pUjlaJI JaJj. 1997 <32> {.UJI ^ ik-jiJI U£Jl ,>. 

bjL^alj UfrllT JaJ iUl-?w 5 tills 015 jJ .HjIoA aBU* OL«5 (jtAlaJ ^ gtpQat..*! 

l^JLa c^lapIjJI ^ ^aJ itiliS ^jj .IBUaJl ( jA aJjL& oLaS ^a IjJLaLkJ .JLs JJlj*ill 
^IaX>«Za>iI ^_i aJLoJ < JlloJI ^|jaao ^Lp t-u-jUl .tujJLoJl jbJl o.1a ^IaX^i^I opLaS^ 

Ji AaaaAI IaIaaS jjl ^yB Lw-aJ <Laaa.aI jJi JkP- ^yJl j£\ JLSaJ ISUjJl ^jA fl j*aS* A-aA^ 

4^sj-j !_flp ^j.JLalll I JL& .Io.aw._i JLs til)S ^Pjj . J 1 5 aJ 1 ~sj~& CjL.a.S' tillS 

S*US ^Ij <A1&* JBl J*- dUS oi J tljlj JJlj^l J*J J& 

. I j .3 <_*i jp ^oJl 4.*..lall aU L1 o. 1 1 

{y> t_JC aj 15^ iojJull 1)1j-Jl l)Sl .|>Jju aJLoP otS" jbJl ^yB ^A^»ilJl 1)1 JO N 

^jp jt i^JUod iaSUxII o^j JP oLif jjj>*j Lj-S ,_ylp ejJLoJl 

AaIoP JJj .jJJljSfl -LaxJ ^jA ajyS A_o^ Cj.JLs jlj-Jl 0 JL& ( JjJj i^JIaaB 

( _ $ aJl>«XaaaoJ ^yljiLiJl jjP A w aZaaMI ^yip Coils’ ^yBliiJlj c y « .A., la . l l plioNl 

.CjUjS/I ^yA ^yoliwJl A_JUJl ^jB {jC> twA^Ul |jl5 ^>111 jbJl 

tlBUaJl i jA Jb^ojl |_ylp Jj^a>Jl IjaJjJ JjIjS/I ^aUI A>wlll tiUS jvPjj 
jjLx- JIB L5 1 1tiJJS JJ v_BL«djj .Jilcll ^ ^JaJI ljll»* ^ ^«1 tiUS IjLo IaJLpj 

iLlill jlj^Jl ^^3 ^pli»ul ^yJl -V.B jJLJl jUJJ ^al ' . zo . l l ^IaX^oIaaVI ol 

01 jJ ^yH (^il 1» jPj c!l j$ JI alI^U 

-Usli ^ibjjJ 0 JI 10 . 0 JI JiLsJl J0^“ t2007 ^*L*Jl ^^3 

^ylp (AjjUJl oLa q .a '^ .qJI) t>j jjaa JlSaJ j^I <1)1 >—.;** JNl> 0 Lt.a.a^ jS’ 
lj ^jS^U t,_yljSfl 5 ^-jaJIj < jaSII LoS^ .tA^Ua.A>r o.l 1 ^3 ^aaJj <aajL3I 
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J jA (j - j jLtT (jl CO>ljl j o ll oJj& 4jjjj*A JT^ CAj^»« >J I 

^ylc- jjixJl jP^i ~*-s^Sll jjA 0_^J d> ttyAi .t—Ailp^Jl { jA ^jA p\ 

OJUS ( j~Jj l^sMj . _;Ul IglA olla«>T<Jl p <Sj\ jiS/l ApU.irt' A—"Udl il^«JI 

AilkJl oljlSdl J£J L>_p- 015 ^JJI tJ bJl ^ fS^dl o^j t JLSb J& a*J Jit 
.pLoJI o»>w 0j£j ^jJ ((apIi^sJIj apIj^JI aJUI a~~o^JI 

(Aa*~»JI jlsxJl P fpp “UjJLlI Ca\j\j*Ax}\ {jA IJj>- aLLj iia 01 tdlUl A>tJLi 

Jidl i jA JjJU jij jij^ aJUu ia—> wJ! (Jl^>*t ^p» l»J 

CaLj 153I ^ liwa (4 JLa>cJ| . j-i-Jl l$Jl ^l)l C ( ^ta>rT* jt 

p *!» ( j<«sldl L^sSvojj a—jIj ojUI^s- jj-* tO ( JlU (A^SjJl A>j>dl 
• A^wLJ! ^Lp I l^j p^A tJOA^ a^Lp iiO «^> > (^dl pIS'jlJI ^psju aJL^JI (Jl^>*Sfl 
ojlgj Ljajt Oj-Lsha tia~>wJl ijl_p-i ^ i_jI>«P^U j£a ( J5wj t^ipZ 

\a pj\ ^ill Old aL‘La .U*.» JLaaJ oIj j^t.... < jl£j| ^ja*...* t Jdbj .k_9j pi\ 

. c^L^j>iJl ^•ja Oj^l>*-dl jJLJl 


j^L&j Laj ji\ iiJi ^ jJL> (Jjl jA AaIaJI (jl—j^l/l 0^ <.\SZSj*A j JjL 

jJLJI ^jA oi {jA /^A«<aIjjSM Ojlill i jA tjp j>A 

AaL>«JI <U5“LIm»J| l _jJsbdl ^y> IJ>- p£i\ ^ | » ^ Z f\) ai! ,^t\ ^ Ol^ 

OjL*o>*j IUj <.4jjZa 5^-ji 50 +j A?-ji —40 ( j i J £*jl j£ C->l>-jJ j 

.Al^» ojp 1 >5 jj a i_ ‘Pi SiU P& 

J^aAi a 'SmA AJldi 1_3 j^ laJl ^ eJOljXA aA-Sw^ ,jJ»L<a ( _ 5 J| s^>x^Jl oJa CJlS - 

AaLaJI 1 --/^T‘.»ll (jl—j^/l AplAa-d ^9 OAS^ (_jjJI ^dldl Jjljldl «Jl 

jUjcuaI ol j~>- IjJOAs* ^.lax.~j ( _ J ill ^jSfl S jdl ,_yA vdJj oJl5 .aJI J j-a» jJI 

CT?"O^jsi <>ri t5~^<3^*11 .^U^J! jjjdl o^pL-oj (j-ijS/l A^-J j;-? 

oljlSdNl 01 ^LaJ ppi ^A*Ji| Jl {£*}> ^A5j <PP> £^*-M <J1 <£*}i 

JiU aJUjJ a>-L>- aj! Oji ^y* aIs-aIjj ^ A j g - -■ ■ Lp-L^u-I j A^ildl 

.^^^SJLAaaJI (^jJ p\ c-Ja^) (^dl JJ 

;(aJLP JjioJl ^ -«./qll ^y> Opi -'i l^d!) £^p\ji\ JJdJ Ijlial ilL* 01 
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<j }> ^y> j*-gjoJ oJl? JjIjSM jj-JUJl iJL>-jJl **^Ja 1)1? lij U lJ j*j *il LJ^s 

eoL«Jl ^]| OALoJ ^_gj ^o«A 4iSl IvillO? 1)1? jaSM (1)1 l js\ jaJIj . jbil j*?%3x0)l 

t_Sjju Mj .|>^>cJLsa! sJjLux (-jjjJa j~J«j ^ylp ojJLil! 4iL^^/L» AiOaJlj 

j^Lwa iiliA .^p*^LoJl I^aI^ Od p^Ija ol^ b| La jl^IJL L*^2jI 

villi JiftiAjj . ( j—j^L«Jl p|Jjjl IjlJb ( jxbil ( Jj»J (O ojdu> 1,18 oo» 4 jI ^]| j yi .j 
LsAjI lajb ^p-J ^pS'jLjdj^ cJjjja Os ( j~j>1a JjI 1)1 Sj£s ^^Lp 

^Osl JjJ lioJL?- <LjIjj oL-ljOl ULj j .Joiil ( _yLfrj l^-^jUuala ( jA*J 

1)L»«->^M o j>*a ^ <3Jj villi (Jjllaijj 1)^JL« 1,18 j>*> 0—® jjiaJ 1 )ImJ| 

j^l 4 j>-1j>- jJP L« 8jLaJl ^3 eijjj j«?t pljsfl (_jll 5*1®!! >w. •/!**< oil 

.4«aI^ 4~»jSf 


^ AjjJW? jl?1 jaSH IjJL<c>- 03 JjljSlI jJLJI ( JjJ t > jpkla,./>l 0Jb>w ^.g.~tfil 4jlli»7i 
jS 1 i>-L>o ljjj<-i p.frL<»J willoJ 4s;i^jj .j-^~l * II ^>«jJl ^a ^-^1q-~1i 
j«jL*a LaLoj ^a?IjJ| ^a ^p-J i<_5£i.jLJl .j«-0jkjj f.fl.-tf’tl (—a.,la«~l 


L^JUJ JjuJL v-a.la^ll 0 LI 0 P vij0j>*J oJl? v_jL? j t o3 ^>-ja oJl? ,_pll 43Ual)l 
OJl? t^. la' . zL l Q .« j-jL*a iJL?tj j£> ^?Jj c-la-j (Oj^Ji vviUi |t-Pjj .LjjpLi? 
4jpL*o>- 1 ola^*. ,<7> U*JI vootj 11 ^: : >j oLaoO>mJI s^Lp sow <wa1i>u 

j . <J7) ^lkJl ^^jLp L$*jJlj ‘t^JOgJl iiSLlaJl ^Uaj dJL3S ^ L»j ia1a 15 
OJl <o.^l a 40jO 4^3Ldj jJ^>- «_3jjja ejLlpL t ( JjutJlj 41 JLa * a *, ,/^rll ^Uaj ^....«..aJ 

.UaI l^p kla ,. /> | LajI^XjI ^‘j i^oil «_3 _$j& {j* 

diJUJl jJLpj James Trefil u-^rr ^j 

aLj eiUJ j j1 jLxj I jj\S ^OpoJI yUl 1)1 ^1 John Barrow jjL j y~ ^Usa^JI 
jJ^-lJl ^ ^w3ja jA Lo5 i^jJLaSM jjA Jl ,_j9 Li jit JL«_>i ^pS'jL oJj>- (jjjfe 

jJ-jjjjj jjIaJJI i j^p~S1a^J tilj^_j«Jl ^j^A iwjjilL (JjjJl <da>- oJl5 Lm .(1 — 6) 


SoLpJ 1)^1 jL>o l^ll? ji-Jl 1)1 {j# . t\ j>waJl la«Aj <w~JLp ^i3j OiP 

(38)^JLp t _A.. JL^Xj ljl>- AjJiIt^a A.alalA ^3 IjjjlaJ 03 j^3^L»a 1 1)1? vi^>>- ^Uaj »Lj 

oLp jl eO jAa jl>biL S^Lp ( _ j aLoJ 4ijWj.la.ll OaUL<JI sJLai ( Jio 1)1 jjL ^>-*^1 

1- j . l p t4la^^L*Jl oOa jjOaJ . UliL-j o^.i^» UL>-1 ( j —$l w j La jAj tjL>*J»SM 5j-Jw? 
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Ij alJln-* L5 J i | _ y aL>Jl UlUi jj a i*jl ^1 ^JaJl 

oJLa , li» ^j» i)jU» jJ ollil . .gT-.* oL—iNI jlS til L> IJbi i_s j/u ^ lo^i i jiS\ 
Jj>- ^ oNjU^» il <L>! j*i\ {j* jXj ^iiJj pj’jj 

. < 3 /, ybl ji aJl sJl* AZa L £c- Ji toLUJl j^jpL* <w»l>- ■ jlaUL»J' 



.«—£_^Jl ^jIp jl£* ^ LtiL* *Lj S^IpN j Jifs^ :(l-6) ( J^JL)I 

L^iajixJl ijl j&jjji .96 — 1995 *lz«J 
Li^il ^*JI Jjoc* ^Ji*! (JlSiVl Lil Liyl ^jl>- ®oAl£ 

tJL>- ^aji Ip 12U» UUi ^Jlmj v^.....>- tijl^u»Nl 

^JiS/l ^^Ip {j&y ^^Lp If-A*.; - U ^. « j < _yJl liJ^Jl ^l^S/l JA \1^- 

^A A-»«J| lO>Lll£]lj l<wJL>- {jA ,_$^>-Vl OLIj-lJl i l j 7 A~Ji*l\ {jA 

( _ # A k_jLuaJ jl jjJ a \jSS\ JiljWl IgJiJ ^Jl oliljJl ji J^ill jt lOl _JL>Jl 

oLj 153I eJlA JJaJ jl wlli Jii_j ,^»-! iw-jI?- c jJ >^*JL ...ii 

A) i lift . j-LJI ^lp |J>- a—L p 1 -j e_bJ_i ^jJ> j*JJ 

oLLJl ji A>wiJl c—>15 j c1a>- jl>- ^>- Li j}\ ^ ^jJLJl jlidl ^1 p I ju 
jL..>N I iijI LiXpj ^j_S"jJljjJ y>- c...rz^, 7 oil_^>Jlj 
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jJ^Jl |«J tlpjjj Jil 5jSji Jaj Lgj bj ji JS\ Ap-lla JaLla Jl <uUJl >_ s£\.o 1 1 

CJb l|».g,Jp J U OaJ CJb (j;jjl (jSf 4 ^^pl^a'b/l S.AA ( j» 

l^oJL>- obJL3 eJbaJl Ajj-JL-JI olj>fcgJI JaJ tiiUJD AsxOjj .^ ^; « > -l«, <a a ( jp *j^"Lp 
.viUJU 4.>ajj A^JLm 4>s-^aj LaOoJ ^iSl _^£—Jl ^ja j“^Jl <l)bj A»StjS~**ill ( j^lja*i|l O-Lp 
4j| Andrew Sherratt ol^~i jj-blj Brian Fagan jU-li ol^ jli^l ULp ^ 
^jb>- Jj ^Uil alabLj j~S^ ^-Lia Jp Sjljj 5JT .illo* <oJb <vjl J»o»mJI ^y> 
jiajijp? i_3jjja aJT Jp jUUajj . 4jj~aNl 4-< j jS/1 SjLaJl Jl LJL j31 (JLa^i 
eLpJl jajj JbJLiJl jlaa ll iJjla-A jj^aP A?t«< aaft ojp SjbO&Jl 

«X5 ^xUl ob to^jJ^P LjLj sL>- Ig-P d~>tO ^^Jlj 4 (_$jI>*«aII |_j9 5jUiJI 

LaJCP JjJL?- ^jA pjt>} J> Ja43 liiUaJlj blaJl ll>cj l5jL>waI| JI Ij~»«-a 

bob l<L)b«Jl £^jjj jJ b^»*a viUi <I)b® uO»lI aJ .t_3li>Jl <Cajl 03Lp 

ojjSfl sjLaJl J |»,^la>- <ip«JLJ Levant c~>LaJ a—jIj j~*a jS> jbJl sLbl 

.^.j^l 

ijjjSfl sjLaJl J ( JLa'iJl {y> j ££\JI J <ulaJl i^watodl <l)L~j^!l Jbl L»Oo 
J 4jl ^^pl jJI ( j aj .sj«pL n .»Jl ^p-jUJIj lJL>- It,la i Jljj *i! jLjiJl j^aZ. Jl ob tAjj-^'yi 

^c-pljJl {jA ( j~dj .£yJ jLiii Ju ^IljI L^b^j AjjS ^Ljoj £l>Jjl 5 JTJLm iJbp ( JvJ 
(Jl_^ (JbifljNl J^fr Jt-jjlj'ts^ j*^ s ^Lit«l vOob L«JJ ■ .LjAt JI 4jLp Ojb L« 

500 j >%j JlO> ,\./3n> lg.^3«i ^jfi- iJ jj*A (_£j^Sfb vOJb s j z* -' * 7 j *j J IjJiLp t»0o tlj^- 

. j bi jjjbjol ^L>ojI Jl j~i .J La jAj 4^LJLs ^jL«J JL3 jLalJl Jt^JI ll)l J^i ‘•4Z~a *—iJl 
^IJjcJI J (aalwJl oUJJl) jL<ajNl JL-ajj ^L>&aSfl l ^*~>u jb viLli J > _ ... JI JaJj 

Astaa^lb pLJI oLJ ^y> Jj_Jl ^JJl i-LajcJI obJLla^aj .A3Lb^bSlI Jl^-Jl 

.aUJI obJ J^Lsi-j 4^jtlJl ^jA Jj_J|j coLlaL;j*ill {jA Jj_JI JJ 

.oLpJl £-^>- ^a aJs-stj Jp J»ju Lpjj d)b iaLaJl >_. ..cat*, o ll oL-j^!l d)l j-Ljj 
jjj>vJ Mj iL Js oliL-a Oja j*j N j*^»l ^*^1 jJl (ja <jb JljVI _^>~JI sN j|A oSl j 
ijjn^jJl jj^aJ (^Jl Ajj~a^ll A_jJjVI SjLaJl ^3 JabaJl sJlA Ja43 1 jixp-l Aa3 4^>aJI ^^3 
jj^oxJl (J^L^ SjLaJIj aJLu 20> >o~?^wal ,_yJl jj 1 ^! •■iJLb L»j c^lJti^ll J^ Yj?* ^! 

.4_jLJl ^JatJ J5o la ^/a.a-ixjl JLS ^>cJl ^ jO_a ob LaJCP 44 jJlJj>J| 
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I jAi < 11 ^ 

o ^3jj-*-«JI co^j^IaaJI jJLJl t^j«wiJl 200 JUwfl Ajl j*Xo 

uJj • <43) W i .>l J L$s^ s j* IjiHomo sapiens j^LiaJI 

4>-b>- iiLft (Jljj *il ^^Jl AuljjJl 0*1j~iJl J-zibj . jJJS > <-* £jJl <-ijj^wJl {y> 

Lo* jLaJl oljl^sj 5jJ jjjj-^LvJl jJLJI i£jJ jlS tlftJl 
jft UjJL><JI jjl j jiajdl oLS* tj^jS j^ 1j?*J t**uj . Lbj I -.-.a * ( jujj&j^ UiJ IjilS 

L jPj t^w-SoJI oLo'iM ^ aSo^>o ( j^4j J_$jjl |»l4>^ll £4 LoSo^JI A.jt.a\\ 

sift jts w— 1 1j?«Jl L^ftl Outs' LI Jl 4«.la2«<» AOiJl oJLa^SlL jJLJJ 

jJJS t ( j^ojJl jJjuj ’jT^i ®J j*^ ^ju^LuoJl ^JLJI sjJLS oJl*j>- 0*IjjL:II 
*il (Jtkj *LuJ Jl iiLj>NL ilslfc iSli»j 5iU o»LaS-L> J^LeJlj <Jj-*u>tJL L.o>J 
u _Jj l>— * , > -1» jju jLil) oj^AJI jJjLoJIj .^^-SjJLjJj^- >—ij ji» L* ^g**« 

jj^-L jl ^J- O^o Jl ^jA 4jI jjlti «-LoJLnJl ^J*>- jjl~4-«iJl 0*Llj«>- tLl tUjlSSlI 

.4*?*-J> 0*1 jut* LgiP ^u It ......i j. « .. ^ >l AulJJ 0*1 jM atljj OuLS ^jJj-U’LcaJl yJI 

( _ # 9 .Li^dl ^jlst- Jj eJl jjJj-^LvJI jJLJI pI „h pi 1 JL* i*LO> i_jtJl 100 j>J JL* 
L*-*Jl ^OJl Lli ^Jp jji*Jl ^j iL 1 JujjSlI 5 jtaJlj Li ji\ ( ju <ouLJl j~~>r 
JAJi iyj 'j*j t J-Jlj—L j’ill Jj** L ^ tQafzeh j Skhul JLjSL. ^ 

( _jj oljb Jl5 4.,f?^tfT...4 4jJ^o > 4jlL j»J-^JI Jp 8J-Lill ^JjJ iCJ jJl vSJDS ^3 . j..i?i>ll 
Jtkj^/I AjIjjJI |*^tp (Sji ’jr^i ® fr taS jiSI oNLdJl —u I*IS JJJS JjJ j ijj^Jall 

IL-Jj * 2 i*tp jlS’ JAJS jl Luigi Luca Cavalli-Sforza I Juts’ ji ( j>^ 
^JjSlI 4^^«Jl sL& OutS t**j tviUS j»P jj .^^^Li^il Jl ®j^* (J 

• _^AjJl S J-'** L^iljjl Sjli J^jl yjJI S ^jA 
60 j 80 jlj o»Ijl jS tub jjl ^ jt>- ^Jl auLJI as^j^JI jl jjoj 

4><Ju ( jj>jSll Oj^jj oLLj iotxJl 4Pjlll j-^-ll lift jJjtlauj .^<Cu t_iJl 
ijUftaJl jJt!S ij jta»- 4*1 4~J>^3 Jj AuljjJl 0*L»ljj3l 0*^tS JLoJj j.,*aP 

Owi4>ul Q..»■>- 4 s^Lj-j ,jlP® (Jjta^ (JjIj^I jij^ptjb»Jl jjJl ^Ijbu jL*> 

®^JjLft®ol jj* 4*o jlS®IJL a^|* jj^SitaS^/1 lOijjl|»-ft^l«Apl 
j-ill Nllfl OUS (J~*i t L>*U>tu3 lift jlS jJ . U7, 4 ji ZAj*a LjJ jlSjJ 
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L» J j>~ (JtL-jj e. viUij ^ e> ~*' XJ . < - J aj l JI <-jj ^laJl 

Ij 3?*P ,jjjJI ^JJljSlI ft*iljA lift *illjt Jb ^LUJ ^UJl Ljj d)l jjj jb lij 

Sj>bgJl Sb» jjj j>-lp Ijjb jt-jjV t<U~jL)l iwSjjiaJl elfe 4 ^j>-Ij» ^ ftldJl ^P 

. _^bl SijJ>*-i»Jl iiLjiJl ^IjLfJ 49c~i t(_g ijj ftllJl jl <_ij ^ 

Llj^s i(3 j~ »~* j~p ljL>*jl ^JUJI ftl^ftjl jJLJI sj>«a ojb 

-«»■> > l3^>-j eL»Jl yjJI oli~Jl Jlk. -~—j 13^>- tolll^s^b ^JjJl 

(Jj ) . /9> Ji ^ jJL-JI Ijb iviUi IjJi*3 L«-Upj .aJL»^JI sJLa l^> ojJl>- Spj*»JI 

cSJUl JL*JI jJJj Lw ( _ $ b«JL) jJjLSJI pJL»Jl ^ ^ aSLUj SiL» 
life l~~~j 'I ftl^Jl la»s^>j .Jblftb^bp 600 {jA ^yLc-l ft I^Jl lait^ 

^bSlI ^^c^Sfl 5^0jJl v_iftll»jll ftbl j~£i 4j jA^a 

(w^-j ^LjtftJl ^jJI *»!*-*£ ^1 ajUUJI jIj^JI ^li>-l l^~i iL^Lfl>«jl 

.ftUl jllp sjl j>- 

( _ # 9 jbftj^/l jjjj^ffLcftJl ^JLJI ApQal«*l ^ «1)LS" iiatill k_..w'i*'..ft II jL-j^M i j ~SL * j 

^jA (1)!.«>«. -tjl e jUxJl Oj£j Jb lo. ' .o cUl JiJi t _ F 51 I^JUtfj (O t_ill 50 j>tj Jljij . jL>»Jl 
Bering Cj_^ (yj£ jjr*-! M dOi ljj>«jl | »gl» J. l j*p£jjA\hl ^ JjI j*_fe L«J[ 

t y Jtj 2 ^ J7* (3^1 jjr^ 4 s _ j 1p j*2JI (Jd^ ^ jl Strait 

I^JUJl ( _ y feJL$l>«>< JjI JaJ i-Lrj U , ( _ # ^j^«Sfl ,_5<jiJl j^UJl ,^1 L-l 

.A^j^cJI ^. L tX; j^ll U ^1 JajLgJI (Jj^iaJl Jjl ^jlp J>-LJ| IjjCo Jb JbJj>Jl 

jl la . 7 .^1 (_jLp ^JSSfl iJiSfl (1)^ 4 JHJI ijjjb~«JI life jZjuj 

j<«Sfl (J*l i4»ft«^lj 1 —.A^jX><Jl ^. b . t j aJlp jji*Jl jJLJl 

iljlia ( _ # ^j^«Sfl ilLL-Ul J>-l—< Jas*- j-p jb»j^ll ^ 5Jd)b 
y* ±>jjiv>}\ ^Js- Ji-t Jl JijiaJI jS- ISL-'ifi y> 

^ijjl aSHj ftL«Jl P J_^<a>Jl j^pUa^l ^ jb cJ jjl t!Ui ^ ^-l~Jl (I)^ 4^spI_ jJI 

(_^jl>Jl j~a*}\ 4jLgJ -t*j 13 ^ 120 j >ij jl j>«JI (_gjSlj / 48) ^ j...i?ii ( JiJ 

biLd^ilJl Jp-L-i j-p J . 1 JJ S a^w» jUa ; :^.l o^l>- iliSlI v_JLpI j^a < jS- Sfl 

J Ij jjl {jA ^Ul ji 1 jJJS Jl <_iL^jj .ll)l>- ftLJl CaJ j^ jSsj^ aSlI 

. ^jfeUJa Sfl i a> » «.ftjl J_J~*J J«ft 3 *ll life (J^>" J<«S|I (_jJl IjJLpj jjij^J Jb 
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Ji <l)l*9bJL)l jJLJl (1)1 -b N (£*ijSfl jJUil ^ j ■ ,»y (J^fc- 

{ja ( j s 9j^x»Jl ( J-/aslj .-Lju {y>j il* Ijj^iajj Ij yC~*\ Ji jJJljl I jw I^Jbls 
3ik*» ^ I jJ>\* jjJJ! (Neanderthals <jyU! ^JiSfl yUl ^y> 

l^J jjJ 9jp~*\ ^1 Ja^^dJli Lfr>..lli A<tla<.oJl t^J jjG (AjJJjJl ijljj} Ujjl (_J j£- ^jA Jd*j 

jj-xbf- {y* IjJl Jii jJ*1j . jlSjill jJL-Jl aJp ^ilai l» li>-N 

y>\ jjL: p\ jl£ ,^jJl j (Homo heidelbergensis ^JjuLs, jLj) aJp jlk[ ^jSI 
jLipl jla'.U d*sN Ju^wj ( jjil>- d)l? . AuLaII (_ ■ ./»t‘.oll oL-jNl 

Aw»jJl sjliJlj .H^IjlJI j^a\jui Jl <l)lw^!l® (_j «-ijjAA ^jj ^)J ( j a 

(-ill 30 j 40 la Jb> tL^ljjl Sjls Jli jjJLilb j^Lc«Jl jlwNl l^J^ls*- ^yidl 

^j J l^Sa <1)jJUjJijLJl <1 )ISj . (_£jJl>iJl j./3n Jl ^y> laj>- (Jljj <1)1? (4bi 
-t>- (_$1 ^1 tjjp- Jlj** illlA (Jljj N j s«1a AwiLi!I l j~SjiL>j3j&’ ^ 

^iS^l A^sIai l 2->(jLgja ^Jl Asl*pVU ^Lc-1 4*J>-(2->lintf j^Ijc«JI oLo^l j_£jJ O^ilS" 

. ^-Jlj jJGLJI 

l~»- l)L~JVi j^-JLj jjJUJJ ij# I jii (Awi A-iJl 30 j>* j jup 

JUjjJLill J>ca Jj- j^Lc«Jl <3Lj)ll 1)1 llJlj- JOlwJl (_$!jJIj .Ja43 

dUi j»p jj . oa^pUj^JI oiL^M® 0^1 L$. ; *wJ aJUjJ! ^^Lc-Sfl aJI jl^a ^ 

( 1)1 I J 5 ^jjjj-^LitttJl jJL-Jl < 1)1 ^jA 

(JI^J a^?L»«JI SJUjJULJI wilw><J) 1)11JLft ji c^JaaJU lIjjl>- Ji viUi 

jls jaJI viUi Jbuj ja>Jl <1)1 a2jA>- L*—*-Jl jjjdslja>Jl ^ ajL 

Uajl » jd\ (Jfrl.Atjj .(IaIJ^SM oJLfc ^jiA ^Ij Ji jla'.l! vl^sN ^Ls»ljU 

jJLJlj j^L)C«J| ijlwj^/l ,j-J l^jjl ®>>■! d)l^« ^ Al^iwa OlfrlaJ (J 

(J^~j ilwiSfl sJLa AjU>-)M J^Svoj (AJLSUI lijl^mjSlI .^OsVl 

Ja2s j-i-Jt <1)^9 ij+a *Jl (iUi Jl)L>- w>~b»-1» l «v g o .» ulJUi jj .jNI 

|»JiSfl jJL-JI la w (Awi A-ijl 30 j >*j JL« dljJol jjSlaSfl (- —L pl ^ I^Lk jjjjJl j*-* 

• <49> ^ ^ c-^' <>» 1 y&\ Ji ii>- 

ji Uljwil jjia a) jS- (jlsLa ^1 ^j^jLfcaJl (J^J 

tJUs (lj....j 1 ' (1)1? JSl }i\ ( JaJ . Aal*Jl oU—Jl jA *j 
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Jl villi j»P jj { j~£ j\jJi}j3? iwjjjJaj SiL» illlA OjIS^ 

Jl£—Jl jSf t4j JS\ J aU: Jl oJlA Jj e ^y> Jb jjl £r..st< tis j£^~A AeW.a 

l)I Jj N liilJjJ AjySjJ .iJl>- Ljl^ 0 y^ji ^| Lojj o'I 

Jp ^ ^ .i c -L* Jp! olobis' jJ Ml tli*~p bSj lj$»-lj «a5 

ilsJbu oJl i ■ ■ ..■ * S JoJl aJlA £*0y JLSj . JL.JI L$jw>j ^jJbJl eJlA jj-P 

pj j>-l^»jl eJp Jia JjJ jDi |*Pjj . jLj J^J Jp OjL^j» jJ e^lp 

£]j_PL? «jl>*JI J oliL-a ^jp jlXsSflj ^JlJIj t^j-oUJl JiL: ^v a j 
eip jj-o jjPju tHiji C~>*£jt Oj jLaLoJl eJlA JjJ i JJ»I 40* j oljX9 ^Pj .JpLjfl 

.(JJal Ojlll—a j-p (—il^>Jl 


*Up > -.ipI (_$jJ la . ' .. —3 . ijJjJI 4 j jajj| 4 aJJI ejjld Oj Jaj ^jZ/O £^p|Jl jS' 

t L%h j ^ w «iI ^mJ t * •—ill 40 jo» I-«jj *iJJi jt Ip- 1 

Jl£ JjJ JaJIj ,jj£j ^Jldi 0*5 J J OjJl?- Ji villi Jl N 


L» Jtf Li _jJl 4a) LajLxpU l Jp i—3jjdI J} Jsu J^Jl Lpjt |*^IpUal*J jJ 

Sj«XS (_£ jajl jjfo ll ^lpj AaJ i—-> L—.S I !_^lp ^jJj-pIaaJI JbJl 0 jJ13 0^3 vOj JL>- 


J l» _jAj t JaaJI jJpj ^pIa—^NI jj— aUJI j t Ja.L>tlJI ,_ylp 4S j-— w« j«P 
^1 4—pLoJl vi3lJL>-Sfl oL^i s-ljijX—<L) LpjI » jla)j .ONI ^1 

JbJ-aJl ^j)l Sjj^JaZoJl 4j^a jjl AaJlilj ^|«psSfl 0^1 t(_£ ojLaj .jJ&j jS 1 

c^i 4*i)l Ojjlai {J?* ill ji\j l j~+i aJl ^ 

( ^ ,c ' viUi iJUaJLpJl ^1 jJl ,_ylp jl jj^ t-pJl ,_yLp jl t4)bS3l 
oULjl 4pUk)l viJLli JLujj (jljA>«Jl i(j^ AC'J. -Sia 

jjjjJl ^j-oUl iJp ^ Sali^ iU -jA JS' oJLS - .oNLaiMIj 5Jjji^J^II 
j»J ^ .jfpL^a gjL^j ULo il^xxJl LpjI ^a>- ji cJlSj tjv^Jl Jj-p jJI ^SL»j 

^•pl^JI U^-? (J^~i t5_^*«A)l (—OJ^Jlj ijA »jJI J^A Jju (j^ll 4 aJLJ1 J>*J 

.4 ' «> a < Olj^aA 4 ) j»plwJ ^L*jb Iao Jl 1^3 Oj£j ^-Ai\jA ilUp (Jljj N <bl 

<—JpI ^ 4 ^O xXa Jl jl N iyJI (jl^LJl iiliS” cJlS 441 —< <—i)l 30j 10 L» JLa 

(_5_^iJl ^ISLJl ^IjaJI jm t ^j»U»jjJI Lsl^i>JI |J(jJ ULjj -jj^l 

>LJl ^ 2 j»5 250 JSJ ya>^ Jl wiJl >LJI J 2 ^5 26 JSJ ^ 
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^JLJi jSfj . (50) LJljwit sjli «_Jb ( Ji» asL>«J| 
tlju>- A-Jdl jjLa«J| ^ Jaibj .aJl>- jls aJLjw ^Ip j, g. 1 g-1 ( JjJ tAsUaJlj ojLJl 

Ol£ iAj j>»jl j-^1. ^ 11 ■ C^tal j t L..>t-aJl CjIjLj ye A«j yii\ jUJl J?-l (JlLo 
pLpJI \AyeS- Jb ^j^LaS/l sift t—lpl ^JaJ^ »^pjl3 ( ^aLJl AP lJa.7 .. * 1 ^3 

• j~>-'yi (_£jjl>«Jl J./3*) I AjLgJ «Laj i^J*X>- (_gjjl jA«JI (^jT—.,-e ^Liijl A>tJo 

.Ua~j jl5i)L>-jJl ( jj^l ; ./a)l ( j ;; AAL>»Jl p^J^J^^pLoJJp-^H^ .b")l jt j-Lj 

<_j® LolJlxj jl£ 14 JjIaJI CjIpLp^JI jjA pJ^*J OjJLpju I l*jj t A«ajJl 
c oIpL>j>- ^ |pj>- OJ15 1 ^ajJI t)" 4 •'■■/»>■■«* 50j 25 jjjj iwJUJl 

sJbJiP IpI^»I ( JaJ t# pl«j^- , i!l |>UiJl lle> jji-a . lii jju 500 y» c~aJb Lpjj 

ca)1 jI>«a ilbjft oJl£ aJUJ u«_as j-»Jl ^jIlp pL»j •^jrf^ a obj ^ Ju>- Ji JbLjJl 

^|^»LiaJI iljbdl Jlgl \y L*-jj . A. /afl . > «, \ e ^jI^JI ilJbdl A3liS ^lp aIosIpx^JJ 

jla 3 tjL u . il l ^ jJt5Gl iSji ^ 175 jm ^ 

j»p-l# jLaj / 51 ^pL>-i IjJilj ^Ul (JlAtSfl ye aSUI yb 20— 15 jp*j 
t_3j^l» 3jJb>- OjiasO *il j*-ftJLi*j ^ ^-iLJl jv^^tJl ^•jP ^Ul pNjft 

. o-AjUI J>. 

( _^ ; Jl -XSaJI ^ ^liiipjMl yOM Jl Us L»^JI j-!LJI 

(JJbl viUJLj L { y >-_0 Jl ^ fc.5 y jje- Jb CjLIaJIj liliLJI (j yt- (jl Jj V (Vjl . ia.>rftll 

.J_5I 0ilix»»il A^uii 03^11 ^ L»J-o tlil?- j^sSfl £\yi\ iljlpt 
i lij jij A^>.1 SZ'-A olijl ^3 LjJlp C...».b;l jb j-JLJI (1)1 J ~I t(J ysia\\ jj y*j lAjSlj 

yS I Jl yS-\ |>Ual; Cft4)j (l)l£ ijJJi ^^P t^jSliixJl Jljlp-'ill 

151 y>-\ o^>-li>-l ^yjl ^1 jjSfl ^s- j-jU iJJOD olSj . AaliSUl Lollail 

ji5*i(l <»ijjliJl sift 1 J->- c~iiSlj ^jJl ^1 jjSf I iJJJi lilS^ Uj-j <. Ijl>- 

C»jlS^ s^lil A^l>- (.AojiwiJl CjUII jjU jb yJl ( JaJ 

LJI JL^\ ^jS ( J £-yj ijA l*Jbl jJL-Jl y j»J ^jUs jjj 

^ U<ajl cJtf (_^tfljl ^l»Jl lij U l-b^ ^^IjJl ^ja ilLJi 

A»./?i Jaj AjI JaJuJI ^y> Jl^j t^aSfl (1)1^ LI • l _^l^A»*ifl lift (J~J >—jL— a'lll 
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03 5^1 oUlJ->J| ^Jpl <1)1 4-Jlftl viJUL- Jl yJI JliJI ^ oljiJI ^ yj^\ 
. j-JL-JI JaLtli A>s^j c ^*Jl OicJl jIOpxjN Nil* ^Oi 03 4lpc*>t*P lOA (1)15 jJ .Oo£s>-l 
oNb- villi ^3 Uj tAjL j Jl t_3jjiaJl ^3 4i>-Li*Jl o!JjJ l^>-1 03 J 

l^lP ^Ij 03 44jjl o ..«. l l oLol./a*.llj ( j-5lj-Jl <1)1 JJJ J 4(JjNjJlj 4^1jjJlj vJa>*jjJ! 

JjJj . <54> ^jUJIj ^ ^rsj^ (_yl* iSj-M ^ ^UiJl 

fU ^ .SJUiJI l£^l ^ o5Jb- oS ^l ^UJI Jp JllJb- <Sjl£Jl 
<3ji v_~iO* I to 12900 ox* 4 jI t | y> ijiji ^^ssl 42007 

aJp j jU a ^ 015 l* ^yLc- ^.icas vlD. b j v43^1«_*JI iJjloJl l j» 30 p ^Jl JJLvltJl 

jJUJ Ix«jj *^00 ^ (^1 (J '**j Oaj (_yLp liiSfl OjiOil lo.'.o tClovis ^«-3jl^Jl JiLdj 
jLliNl iu-1 j JJblA J5lj?- oJ^*-1 James Kennett co5 oU*,->«.Jl 

Oo15b . oUIjoJIj ^ja «jyS oJ.»3j c<JJL)5 v_..ap JJI 0 . 1 JI 15j ja\ 

^liJl iji 4 *—£»j "<J15 1«5 Jj.nI.tJ Lg- lo J^a ^ SjliJl 

vJlwlli^AJ JLUJI J5liJl 3ljJl ^y> s jyS oL«5 vlUJb j^jlj 440* jjl sjlill eOA 

/ 5S *V_~>0 * jIpiAjI ^jJl 4>-l^ ^ • jLlOjNl Jjt^flj JJblgjl (JSl Jpx Jl IgiP ooJjj" 

^S oall (jjojl 

{y> jJUl ^iJl 1 $j jLs ( _ J Jl ^OdSfl (3jiall J_p" c- ( _ 5 -t <^1 v_i^*J N 

®(j - >~d D JJl*^ Jto olj~jd 1 idL^^/U tojlall Jb- .<us p. j*? j»j 

(j-* 4 IU 3 jj CjvjOi ^3 oljj^aJ <1)15 aJU Lip oIah«J ^OaJ < _ # Jl 4s 
Ojjjj (^j^JiJl ^^SoyiSfl jO^II jJLp apL<? L»5 y*Sflj .flp J5 JLj 1a j*.»aJ >. ■ « . /il l 

:Robert Wenke (56 \ibj 

ittRorschach jLi^l 9 JjLqj tjJlc ^oSJi ^ j>aJ 1 & 

•agjjjljJI jt Im jj^I 4 loLaJI p j ■“j fl ‘ Luj ^ fl1 iJ^ujIiiJI 

4ij*A>tJi oUamX4 L>*LJLp JL3 

. jj^Sf I oOa ^ (1)j j^*ij (jjjjJtj Ul^wil <1)15 l_L5 J JJj-A^> 

|«JIkJI <1)1 Ijfj oi frUolil ^iL^aJlj d)l ^ e. j^Jl iOJULj 4 jjjliJl cOa 

#0A J~» .1 ^ *^ 'JiUla is 10^7 istAp ^yip frlaJl (OjJLsJlAj 4I03*- 0 j~5 ^Ijjl all><iJ 


188 



j <1) JL ». « j Ijjb (j? ( j-~*pL^s>-l JaJ tLi>Lvoj^<t«Jl 
J OjjjSo jjjJLJl (j^U^-lS/l pNjA j!La (l^j-oLaLiJl 1 ) <_3^L*il Jb 

eL?x]l J ii JLiJl J^lcJl J pI j~>- Ojjf*i t L> aj j UpL»j>-I Ijl>- ( j—> j*ja v_JUJI 

. 4 — 0 .)Jl ioL^j jLi^jJIj coLLti».o.l.l 4 ——JL aj^LkJI JjL-i^JIj L^Jl>- ( j^*j N ^Jl 4.jJI 

Oj^Jlj ^jJ>\ j«SfI ,ilj>LiJl oJA Jli t^jOLpall ( j-*^L>«Jl oLl«~>o/a J 

l ( ^}\ JI oU^^Ij ( j-o'5i-»Jlj ^loJaJl ( j* ( J& Ij^p-aJI 

jjjjJl ( j a o 8000 J J-Jb^ jj^Iap-ISIIj 4-*jii*Jl olilj->*Jl 

0jLJj^AJ ft4-JoJkJl CoU^Ll^'ill® ^jA l^ptoJlA-l l3.1ig..a.a i"-.a. <,Jj~> ^j3 4—*1—— 
JjL^^JLj ^l>faj j J^LcJl N J^Ll-» jlIj^i ^Jl oJLa v^JLtJl jpL!L» 

<1)1 iJSJpJl ^jA / 57 JjjJl Igo t3^*i ‘■iJJi JaS J 4-pj Ja»j JUi'J 

4og/» 4 jup jfju l$iS3j ijjoLoall l j-A4lA«Jl ( j-» Ja43 jl >-y N ijjjJl oIa-Lia-*^! 


jjPL*j Oj*l-al Ulo . JL>Jl ^j-J 1 ^^A- ^iJ“J3 i ^« , 3*»I>wiJ| t JS 1 jSo (J ol lj-iS\JJ 
^jA jf£$\ ^aAiI Ij.A4a-J 4-^l>*Jl 4 jLJ| ( J p ii 

.j-p 4^j jJl col^Lx^*i!l v_-1p! j-*j i»«iUJL] 4a«-o . ilj^-iJl 
I jS jl»il LgjLoapl i_-lpl JaIs to j.n^9 Oob jjJjLuaJl ^j-aoIaJI oIaoI^o d)Slj 
4i«jSll oJL& jJ Lsiijl JIS ill£iJl ot j*^j j*** oi^A-j (_5* 

4jajljl» L^jl 1^3 t ji> jl4o.ll ^jA J^yjl olploPoJl oJLa ^j3 4j 13 tviUi Jt-Pjj .8j5w*Jl 

jj« <1)15 Lwj tl jii\_fJ L ^i JaJwill (jA oj-^ 4^«5 IjJLg-i (w-ip| JjJ 

C.-va. -^ J t Jj~i (^P ( _ # 9 .5 joJU-l^-jjpJljjl jit4^>-jA jJil-lj 0^>-J (_««<rll 

^Ua^Aoj 4j)ji oL^jLk» ^jS 4 ^jULoJIj 4~Ij jJl jl^dSfU OLojNI ,_ylp ^jjjsi-^ll jl^J 
i j *iJlj 4._.*j.)ll ob*-Ll>- , ill JsLojI ia-jjj (_$jl Lo^j . d4j)ji iD 


j~—cj toJjLJI f j~S jLjJjjf- (Jj jiij tTiUaJlj eiloJl jjIp JJL 

^'L Jii <JJD^ ji jvPj t^joUJl IjjlLu pIajj 4-1p jA U ^Ip JS' ^~«pl v—4-S 
^jS^Sfl 4jjJLjl objl^ll viUi Uj t^4Al)l (—jL~>- (_y3p L) 1-3-1 

(4—oJIaJI 4.Jo.)J l jliJl jjl pLoIsI UlpQa"..»l ^ <ji^ LiJUs t JaaSL; . L^7lSlilo-a J 

lo^U— ^jlp 4ia3l>b«Jl 4-4 Sj J^ J4 - 4 jS (J 4 JULm> 1 Loob J^liCo Ljj^d 

. (58> O^Jl Jbu JjJl3« U JI 14-pUJI 
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I—10 _pij 4jt jJLj jJLjl {jA 4j_d 4 JL*J 4jJ t Jjill 

AjjIaAj l» < J£ IjIajI) jt jJLU tsiJ^o 4*j|jjJl i_Jljj»«Jl j J5 eJlS 4I~> 

AjiaJI ^ lj 4ji «Iaj .o^/l 

(J^ tclUi^aj ^yiJ 4jliJ <^t ji ^JjJa UiJ 

^Ul jJloJI ^wsl Uxp 600 i J}\>- j-«5 -i>- ^1 clUi 
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£jLuJI JjaaII 


i i 

i_Aj^4la ■ * j j^IaJ 

t> 

^ *• ■ »** 

L*JCp i(_£jJLjl ^y> e41u»<—i*iM 10(Jl ^Lc- s j]a>^^aL (^JmAa)! lift f yt 

t<ui»jjl sjXa)I klUj ut>^i aJIS^ ^IjjJI _ ; Jdl ^ylp ^jiljjjJl jJcjl jL..« 

A^^tJl ^lp 1 ■ • *j 1 C» ^J| 6j.H.^ll ^^*n*iJl Lmm^* 

Ifr.- A i jj-pjl^a oIa»I > «a l j i i £j\j£ is j^sbcj! o L«.o .* .> v»Jl ^]| JL^aJlj 

oLol./atA*^! J! olJLpVl (JljJ *il l < _^JJ_ 

j»p J^JLj A^«jbt jisl awsLJI ojJL n . l l oLaIVi ^IaIJI j»miJ| L»jlj 

OjIS^ £\j}\ . <u >-j ijUtiJl ol j>axJJ t^Jaili ii^Jaijj IJjI kl^JL>u j*J k(J j,--" 

1* ^ftj tl« Jj- jS*- 1 'i/l ^jlp I. o ^ 'a jJjj J^JS^^J V^' klj|jjcJl 
(^1 tJlLjl tjliSfl (j~I I—Jj-ij Aj*iUjl Ajlpj Coi .J~~A (j^ill 

eJL^j OJl^j .sift oUloUw) |» .rfift { J...^...».o OaIJ oL> oIS ol**»Jj>*va 

olj>- jj g ^jIjXj tA<> g A &j~S vl^lj^itj (Lftj^Jb C A^j! jjJI SjJLaJI 

ac.1' ^11 y^ii SJbljlA 4*«Jbi CaI^ CaL>«£L»J| eJLft O■ *>i■ */>\ ki-A>" ^’jl^sJl 

8 ^ »smsJI a«jLa»JI LajjI d-- a ! JaJ j .^JIaJI ( JS^ OUiSfl ( _ f Lc- a«jIa!I 

(_5jJLJI ^^3 Ln....,*j Ijjj 1 ^ ‘J L a Ua 0,2,*.* asJla^JI ( j^IjA^U 121 jj 

AjVj klJLli j»Pjj . ii j XJLJl U—a>LiJ A««ASfl »Xj-L* k_Jl>«J JaAA 0*if 11 a jllft .k^j<A»«Jl 
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1)^9 o*ilT 10 Jl jjJI ^jC- <L»1p Ja\ L*,il^a-j l , ..^5 , .T 

.^^ISSJl jJci\ i yaii\ IJift 

( j^iLa«Jl ob JsLojVl |_j9 Jeui ij^w i(_5 j-ILJI ^>jUJ £jji ijLi* ,_5* 

l j» ^j-J nilb ^J. »a> U x pj .iljiil u Jl l‘.^./>L» cJ^3> 4 .»«~j jJI v!^LJL«a1J 

L» IjilJ tjjSUl ^jll o^H 1* ,_$* .jJ-^lilll ^ lJLs»- ^-iS3l iJULa t^JaJb 

i^j>*Jlj 10 I j **Jl J5 j5i Nt ^ 1 Jl>- ^Js- jJi JLa jl5 bj i,j^UJl 

,_yLp ^jUl . jLjJl u - Amij l<L5j«Jl ^L«j»-SMj toLjJiJlj j£3\j 

bj^P <W>1 >-j is^JLtuJI i^jIJL>-SM <Jj?- 4.1 ../aaT \ ./i .,(^< o^lp jj £3jZj 4 jj~^Jl 

j jO 4 jj$JI jpLLj 4^0-1) 13js^ JJUij . 84 -^bJl# ^£jllj _/*Sfl (jJb-i 

4>1aj ui L» (1)15 IjI— U l-.. ■ ■»« ^jjlj (^.*>~ 4 jIx5 4jJlLsJ ^i5l ^1 jjb 

.ir^ii^j -vilb 

-bs tjpLLJl bJa LI ^jjlxU 5 jj1a° ^jply *b Uuj 

j _ s SL±~**l ^Ja2s ^»-lj £jj lii5 bjt sj5o (^1 i4j^jJ 1 ^ j4 £jj jyZ 

LjU^it i-j^it jtj njj^Jl L» jl5b g y»-Sf Ij \^£ j5 { _ S Lp ^y»Sf L 

bj iJlpLVI Upljjit d)tj SL>JI £ljjt *{lji Jayjj i^iljJl ts* ‘l^tj toLjJiJl ^jA 
4jI£>- OJl5 jJ 4 jS| (Jj *Ulj 4 jjA««aJ 1 j_jA l^yj5 jjliia ij A li 

4^»pL*J1 ^P 4J^4a» 49c«>b«p aJL>1>^ Jhj 4^>-j ^JL4 j 4lft1 jjl ^jjljl 

jbiAi'i/l JLaj OjJwaJl iiJlj ollj^>*J! <ijU ^1 IjjIp t-'jZ J5 


4mA4 Uj^J? s^LJl J^l> oUaJl oU) J j pljbx .^ 1 J 

4 

4clUi ^jlp 44 ;; lai iJLSaiJI jUjljlj Jj^js 

tl3 ^> -vg ijUUl sJlA I ( ^j = ^pL s AX>- , ifl iJLP Ja43 t^jZSjJta (^»*^J 

JjawaJI ^ja jJj (tilli |»pjj .^^^jiJl ULa ^ 4»«jj.,rtll <^^LJL>«.tJ1 vJ^ pt *il Lw 

4lJlj U5jL- y> JS - Silp t_9J^J oJl5 5JL2J1 iyUI i j^»Jl <1)1 ^y>\ j»l 

Jjm<3>eJ1 IajI^ {$jr >v (J^J l^il; ilr^*i <1)15 (3ji*J 1 j 4]a..->«.o.ll Aa^JoJI 

v jl>- X>- ( J5s-b jW JLAxj Ja>J 4iUaJlj S^UJI jjjO 5515 oL«5 ^ylp 

— ^l~Jlp— j~£j SSUaj 5iL» ^ylp 1 «Jj.%<a>Jl |*J ti-»jb^Jl jjj j^- i_ij Ji 
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41JL.4LXj 0-4J L*5 l^SfjJl ^9 .A-w-L^Vl 0(j^U>-Vli pU^JU i>-l>*J( ^j-o 
4 JLI 3 c-*>w^?l ui tJjjJLJl obrtfll dUi ^9 l^j 4oU>Jl ^1 ^si ^J5 tJ“*^ t^j-woL^Jl 
(J^s<2>Jl Ot tdUi ^)l oUajJ .aJ^LaJI *C-ajVl ^9 pULJJ dUi ( JjuJ oLJijj 

4^aI> Ala-^1 ji 4iUa3l^ o^L«Jl ^Ip ^L>w 

^jJLJI ^»jUI 1 —-»-t 51 tdUJLJ .^^>-^1 ^ JLJJ 015 ( j^UJl 

J>l p-4j La ^Aj 4l5u4Lj^ 

:Jb-l j JLU pJua j?k; Lp^ tP^^JiJl jam Iju dUi J5 of 

j-' 9 ^ j3l jljIaJI o\ (^j 0y..h*i\ j^o) a^jJLa]! i_~> j>Jl 5 j15^- 

^ U . <5) JUJI l^p v-a 5 Ifeij cL^j5 jlp Gaius Julius Caesar 

I^VaaII oJ^J 

jjjj 4fllt^.o (j£Lo1 pLLuJI pLnfll jjboaB pl^o 

<3* Culf^ CiLqa^oJI 6,1a 4jl-> nil iJjlpBJI (jAju Ci^~vIa wiAa. tJ ^ Aj nl l JaS 53 

jljlj cOjlaiUI O.Lfc J-lo <^ijaJl pLaJI tdJj pk-» * jjuajjj ^ »r>fl .Aa.jLfl jji in*!. 

OjioAil (jjj <_BJLa3 <a ^ia ^JIjJI pLaJI ^ pLuu^ i0*4kJlj L^lft Uaju 

.(jLoj^Ji «x«a .Vercingetorix ajLs «3jH* ll 

Ij34^5 <J£ I^xaa.^ AxoLaJI pflVla {jA jjjSJI I^S ja\ tJjLoj^JI 

■-.Li. a \ j *Q (JjXaJI 6.1A (^jAju jjlojJJ Cj|^B .4 ini-fc fl £^LB ^ irt» 

Sj£>° AajLaj^JI ol^i <J£ Cul£ <ULgoJI .(£jaJ (jXa p S I jwn lM 

j iQ jji .^Ua pj"*- 0 * p^ijj-u^ii jj ■"‘^■■* i^j^J (Alcsia ijjoil Auid 

j * '“j * a p L..1-...1 Jj^Ja jL^ jxtj (AaIIaJI 

(jjfia illllA (jl5j ^>aJI ^ oB j^aJti (jjfip (jl Cil jjoBjJI 

.alj^^Bj \ o >K up ^JLq^I < 3-0 JliJI J’SL lo iljjifc pjh jIjjcLj p^} hjj pB 

0^5lj ^U5 ^)l 4->ojUl ilS^Jl oJl» v—.*■»,*?ll ^j-o 

JLaaJ OjLpxj 015 LoJUi tU gJLaJ 4^^«Jl oJjLJI u-9j ^iaJl ^ 

t-jjjJaj AiUaJlj s^LJI oLdiJJ {ja ^ ji ^15 (JisJlj Lol ^>-^11 t-jL»Jl 

JlxJl (JjLjS cJU»"j jJiaJ 5«JL»jjJI o>A^ L«juj .4j •wsLsxJI 

c-j^5 4 JUJI ^ jJLJI Jicll 0 j~5 Sjl— ^yJl U (3Uu ,_y^ Lfc.L«jj 
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j t ila) «Jl LaJJL*J {jA j-S •&J> (JliJl ^JjLS 

<oL*J3 ^jA |t^^1bU| Jrn\*AA J| Adl^^/\j (oLmJ^FI ^jA 

jl IviDS iijbuu U>«up p^jl ( JaL l* LJiSn elb {jA <jl»j^1 piiUaJlJ 

( J5^ jl . L -JL<JI Lfc.iAnJ ( J5^ jAjj Mt SJIaJI jJjLiJl OjtviUi .oL«j^Jl jlSaJ 

jm«iij LaJLoaj jLgjl <£*jt I j-ft <I)Sl tiSlkJlj oLJl {jA Lftij !ja 

ftA a wS j \j]aaZ9-\ ilUJbj iaU^apmJI ijl^»Jl aJL& ( j» aJ\ 5 4*&S jjtu oL»jjJU iiU3 
jjjjl>»^Jl pJ— d\j ^L^Jl jjxll ^s> Ol»j J\ jl>-. UL*JI JuJl p^J cJtfj 
ijl ja vlJl > - jLj (bjjt AjJu) <CUa>wJI SJLaaaJI p-(_jS jjJUJI 

. JUJJ JiL-dl JuaJI < _ f U ciUS ^y-uaiJ . JUJl i£JL) AsUaJlj SiUl 
<v1ax»ji ti>iJL>-Sn cJa>- 4aUJi ajjJlJ! jLa>Ji La»j < 3^11 Leo 
L -l ^ J tAl2i*Jl p^JeLa£ ^J| AiL^^/L ,4z£+A AwsloJl O (—#Vl 10—U 

oIaaIwi _yl—31 (_$jJ oJl£ iJLaazII ^y> iij-,jjp ^l^jt *lw <_gjJLjl 

tiia^^UJU «jIjl>- ji^SMj • olilj—>«Jl (JJjJ pj oljj i] 9Jj£*A A^jLs- 

AiL,tf^/lj « />4 a J -ap iaS\j>- jj—1>»JLJ L > «. a —< IJl5aJ ^iSl 5 j3*Z^j ^a 

i)j>- jsr-jf L*^j o'^IUdJ'yi {y> 3aL& jS\ ^ aS’jUlJI 

p.^ A ^»«J j-l—U villi £uw< i(2003) t^Ajj-lJl a^JLIU L»^US^ ^ pLLjj 

pP^ 1 *13.ii 4Adllall oLtf J b < g Lp 

: <7> ^L L5 dUS pUj . JilScdJ sy 
J.U&J1 j«i2Jl li^J 4jUoJI CiUjJj ^ic O^^kiiu «lu jiu^ll Los 

*^j|jLa]l jUjl/l (JA (^oll JaJ&^qJI J-HjJlj Ci^LlOJ^IL jU H Ij-ol 
SjjJua cjLi«q£ m l CiULoj^jl^ ciUKJI ( j-o iy*ii<n JJj Lo jljo/>^ 

4j|jj I n i n J^uujl ^uiI^aJI JIlo ^jl^lil ^i- 4jUoJI 

jit 4jUaJI Cilfl jjj Ijj mi 3 JjLa CiIj^aj jIj! Lo — 

(JUa>Jl tX& ^ jJLJI JS 1 il)T ^a Ait uiUi 

<Jt® ~ a ^a >—ill 200 j>mj X» p_fc (Jjt -b*j— Jla> tA-JljjJl 

.I-XaaJ jS\j j^\ ol5wi AiUaJl jjA Jbjjl j>c*a\ pJa'..< j~“r^ 

pj JLai^Ij pJ-*iJl ^Lp p_gjj jS asUp^/L A~flbi<Jl p_^JjLjA «1>T t^w>ljJl ^a 
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^ jJL,Jl Ja««oL^I oI^-aj jjjUI ^Jp ^3^ 

cJl£ JLaj'i/lj oliJl o_jJLaJl < 1)1 t|*j jjjo j«*Ji {y> jJLjj .43 UaJ Ij s.>l*Jl ^Js> 

i 4 ~viLJl o oNT 10 Jl <J^3“ J' oljjtaJl J^J a . ~ » j ^1 J?jJLit 

.^JtfL^Jl <_5j-A>vJl v_~*Jl LajLxpI *il 4jl j*-Pj 

Ajife ljj JI Sj^ill 

^A-JaJl j»JL«Jb i ^'4*^«1 ^aaJI Jj^>*JI ^3 j-l-Jl tjj (Cwi O^T 10 j^> 

n ^ •■■tbJ ^y» jJLJI jjp *JJUi IjJlio L>jjlpj .oUljy>«Jlj oULJl J^Ui- ^ja 

oULJI ■ A<ww* 4 *«l Jl oUaJl ^Jp l _pO>tj l« ^ (_g_^>-Sfl ^I^Sfl 

LajLxpI j»J j_^Jl (_£^3“Sfl ^l^iS/l (_jJl 4 sL,p^/Ij J g»s t—>^ pjaJI c«iIjI^>9sJIj 

^lp Ifl 6 mJ , |J| ^taMtVfeafcJl 43 lUl (< lp 4^) Ln. W(^f 1^ flj Ifl **J I , £ p ^MwJl ijj 

. bJljLJI l!-> oUUl sJLe> 1^*3 j'** | 

Ia 4 ^Vl JS U^~>- IpjS 4^jlJI j-p ^jJsLaJI jl^Uj 

• jiUl jJLsAaJI lift (J^>- l j ■ ■.sLJ 4>*Zj 4-JLp ae-\j&j 4 .«».» 4 .> t Jl 43 UaJ I ( ^ylp (J^ASrJl 
Jl?- 4l»Jl JayM-t.t |^4li tOUlj;>JI 4p|jjJI 4 _jjLo^o ^3 jJLjl tjj LoJJLPj 

4j^ 3 liiJUJU 4AwJj .SjU» Lftjj-ipl i^JI £"1 jjSfl eJLtb J£ sLu-i^l IjJjIp - *• 

JJU ^jA Jit 4,.«»».Jj 43 Us P (Jj)./9>J| ^3 oULJl oljj l4)3*-.X*Jl ^JJsLaJI b Ja ^3 

JbJ^aJl ^cI)J ^jJsL^Jl bJLa oJl£ olw)!l Ja» 4^>-j !j>«3 tviUi ^4j . I^Jp laa.,,1 ^^Jl 

.SJLaJI 43 UaJ I ^jj> 

j£j (Jl ^-^4 CJl£ 4jj-lJ l3j^>- BjLxpU ipljjJI j*J ^jA 

(olll 4jjm><JI 4sUall (otLJI) SJLjioJl 4j^j>«J| | 'j««4->!Lil vljLujob*- 

15 (^Jl 4j^*>iJI 4slkJl ^y> ^1 |Jl 4MMv».JtJl 4sUaJl ...-^tJ 4*»j(». 4 ^islX4 ^3 

j^a)I t JJ) Ij1a 3 Lft X pj . <8) t 5^ r -Jl Asxlll Jp 4jftsl>«»4Jl f ^ 3 s>L44 

Frank JJ viJUl J ^JUJl .II-X 4 Jit jiL a* 1^4 43 UaJ I j)l^t4 , ^ 3 ^^^1 Lo**^4 
4 sUaJI*illjj /^d^jsLSJl — ^IjjJI as UaJ I |»Ua3#_j^£j| ^ 4 i>- j-Jl sJLe> Niele 

4Al^j (1)1 t^-^ljJl .ij^-iJI 4-pljjJl oU^ki^JJ j^i\ JuaJI oils ^jJl 

Jkjl jjJI I ^3 jjl>0 pJ JUJLsxll -A-4 aJI ( JlP 4jasl>«jJlj 43 UaJ I bJLa ( JlP Jj»«d>Jl 

.LjX4_)k-l j^Jl 
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<Jl j <LjLJI SbsJl {ja t-y~ jjl^J o ^>Jl sJL^J 4a*j5 
y?)}\ .x*j j»J oLjl&1 ^y> <u~jJU .jJLjl 0 j^zr“ *— 

fjA ^ Jb- <Ljw 4->U5j eldlal aJL»p _^Sfb t^3ljjtp 3 ■sln r T.^I 4*baP 

C~jU il-LaJ jp jJjIjSft (j^yPjlj^Jl (4*1 «aJI a j-& *“^*i 


^3 ijjbwJl AdUaJl ^y> e-bljia oL^5 ^1 j»aX»ob iiiUaJlj oL*Jl ^y> ^ g ««.a»Sl 


. 4_jLJ| 41«i».a 4*«5 Cablj-sJlj oU'LJl 


. ^jA Jbj^Jl ^Jl i_jL»>- ^ylp ^J.lULa aSUsj oba ^--5 »b»- 

iSUsj ^j-aj f-l*as ^,$.1 p J)15 JjIjSfl jjjilwaJlj e^y* d)I tJl p 

4. — ~. *J L sjLju j-aII iSUaJlj eibjl ( j»Pjlj»9Jl {j* 

jiUiJI aJL«i jJ tcUUi ^»j - < _ s JLp-T jU-ti^VI ^^Ip SiUaJl juIp jl5 

( _ # 9 OyZ~*j ^Ul aNjP ^ .^bJl 54>-jJb j~<Cj jl ej5j-a eilp 

i_j jiJL ^yLiJl Ji* ij*JUJI JlSj£y> 43 lb j.)La» 0 I 3 ,jbb»a 

^g.'.'.a ob>- t — )jJL.b 1 y ~~’w <jl n^jlp tl)l^J l4jj^mj al~>«J 4j jjjLaJl iJjIjLj 

JLA«j ^lp 4^sl>(^j1 n^>lp <1)15 uil W .45l£^a 4»-olJl (jlb^Z^al ^ ^~2 ^| lo.'»Q 

^yjl ll)Sfj . (l)l^~JJ ijjbfc<a ^AJ ( jp <1)^1>W l».‘,Q tA "^ J 

. I isUaJl JIjIp ia.ft IjJaaJI Jbj^Jl ^jlj->«Jlj 

J-^U aiUaJlj SiUJl t Js- J J ^>Jl ^ j3£j t Js-\l\ olj-?jJl C-^w dUi j»Pjj 

JixlJl jj^I» Jsj J*A OtviU jJ 4>bljj .e^Jb^a aSlaLa ^Ul l-b- 

. ^.na^aJl 

4 JL 4 P LftjLlpL AjpljjJI S jy~ A J tialp jlia 4^J^J jj^a _^<aSfl BjIj I5J 

>> 

Oljlj^xJlj oljLJlj (_^l>- {jA jJLJI laJLdjcaJl |tJaj {jA ^S-y ya (j j£sj 

14jjJLJ| 4l«^J1 O^aj (Jilwa \./3«) g-A». ^0 [j^j (jlJUUl LaJkj t^>-1 (_^jl>- 

.4^a jaW. A ^jA AiUaJlj oUJI yA aJbljla oL^5 ^jip J j*/3>r\.\ ^yLJl <—3JL^> 

olilj->-j oljLj £~Ji>j ^ja UpJu <1)15 ivlJDJJ 

Stephen ^Jaz~a ^Uaj^Jl ^JbJI d)J Jj . oL-jNI bbpj oi 

jJ^jJb ^osljJl jj-o (j-J jJl (jl jJij 4 < j ^j (j^ <JlS Budiansky 

eiUJl yA { J&a L» (3bi Ju«^j |»$ J p (1)15" OS I <-ly ^jj ^JJI ly> 
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JJL5J1 Jjmj l)t oUl^><Jl ^Ip lo. ' .o lOlil ^> JJ cr S , yjjJ<_jjjJaj iilkJlj 

oJl5 tviUS .otJLJl l» Ifr — ** <u^i jiilj c*^ 

it jJLJI j~5 jl>- .sJ>oJ a«~>t g <v It cjUI oIjLJI J? jii>- 

JtLiiJ UaIOpI 1)^3 tlg^lpj yjl 1 «Xpj 
«Jlaj . a^pL^^-MI olsLJl a~o-J ^i5Sfl ajj>t goil ^I^Sfl o*jl5 

.jJjLILjj j jb a]s^m\^j Jjutltj L^Ijl>cXxiI |»J c^L«Jl^)1 

ovill; j!Lo oUl u-jULpSM lAjpl^xs^l olSlJ j5J& ££jlaJl 

Ml UjlpI __ l» iLg-A«j ^ ijfS ilJLp! ^ 1$15 ijtj u—JtjJJ iKMl 

of oULJl! Cx*J .4***jIaoJ1 L^Ip ^ « la7 

ijy ^*-r^ T~z OUIj->Jl (_£jJ iljl*«l>bjl J.-CtJ lo.'.o 14_}15 oU5i ll—J 

.jUaisJl ^ jla..~.»ll j5jjl jji 

. A..>.g.<Jl oUlj;>Jlj oljLJL! aJIjj ol jm i(_£^JLjl »li&Ml .laJLp c-^J 

Iw ^>c>J! ^ t J5blJ A>JUaJl «-l^»-Sll Oibjl t<_gjOilL aJSj&jJI ^Jj M l» 
OfcLJl eJlA 0-pQl~.«l tviUJJ As^Sjj . ( J,aT....,. a J^JLj ^ylp Igjjjj O jjAJj 

CjLuaJI f-lJ&L IjaIs jJL-JI l)t t^wsljJI {ja .(_5j<ILJI ( J^oa> J aii ^yLj 1)^ 

. A m* j bb ^JJsXa^i Oj 15 jl /C 3 jjp J5 m*j v— -j 15 l ^ U 

.aj^JI ^jj> SaIp j.i>..^>\ ^s- ^xJl ^jSlI oUIjm^I cJlSj 

olll_^>Jl c-lijM (_$b ^L*^aMI Oj£j Ji viJDAl f£j ^jp«JI j 

ajl?-jl«JI olil^M>«Jl J5 j! f j0jiiL*i\ t j a ajS|j . AjjJI IajjL^i ^ja _^>5l 1 g * ■ « >« j > 1)15 

|jb*- jJ5UI ^3 l^iUj sipjJl 1)1 jJ L5 IJb Jli9 oLilj^?- oJl5 

r^V 1 ^ Jl^-i Lw 4 AP j^JI l^pUt cSj^VL J&J l > : ^JI j^5JJl Jl _^Vl ,>. 
Olil^ojl eJlA Ijj&l JL9 jJjljSlI d^-<AJ_/Jl {Jj .5 jta .. »oi l 1 )Ijm>JI JjS'i ^Ol jA 

aI^JLj^ j»,)l c~il5 JJJi.j iAmpI>JI <upL»j>-MI 1^ipI^>* ^ja j*J ( _jJI 

SJbJj>Jl ^^LjJ y>- »_3jjja ^JjJj , AsUaJlj S^Ul ^y> SJ15 oL«5 Jj.,tf>JI 
<-Uj ^J&* ap_^~>J l oUI j~>Jl sJlJ o^>bw JL3 jJlJI ^yJl sJLa 
J^ l>- ij^Jl ^l*iaJl ^ j& a*j JjuJIj jjjljSlI l)j j^pIaJI j-JLJI jji5l Iw 

4l\&\ ^y> asUJIj SaUJI ^ja S j~S oL5 1)ja«pu 1)jJIJj M Ijj15j .)../> ll ^ p-gii >-ja 
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'/Z* ^jA aLs15 pLj ailpj ^j 3 Jjj-Up (j^-pljjjl iljjJl ljL> l4.,fi j>r‘. oil 

<ui j»JJ ^5* LaSal Ijl-b IjJA-wo jjp jJiSll ^S’ l*U-AJ C«djJI l>Jl 

oJl5 ^Jl (_j^>-S!! oUj15JIj cjUI^»>«JIj oULJl j • < _j5»-jJ^~JI |»L*iaJl ^jA 

Ajij^Jlj <L*jhtjl oljl j+>z}\j jJsJlj iejl«dJl l jULpS/I jji-a l^^il A>-J-b \)jAjA 

oUljx>Jlj CjIjLJI 0 Jj JL>- ^^LjJ ^>- *_jjjja toLc^Nl cJjL>- la JS-S31 

015 tdUJU 4 ^Jjj .^JUJI jJ ^bJaJl ^Jl ciUi . 4l?-*Uji 

t5j^L>wo aJLa J^- a1s31>wJJ <J*1j jJLJI 

aj^l o>^-l aJUjJI 

^OJ .^^A^pljjjl OJjlU AjjJbJl Jj> oJUJU 4 v JL^IXa CjIS^ 

<ll>-A^pljjJl oJL**» .|JL>* aJL^jJI oJLfc 1 *X*J j*J tlJlA IXo^j ^>*3 lilU^ 

.4jtlz>b4 JJu cjULj J^ l_-jjL>o t^JLJ^ 4*jI»&I 

^a*L>J|j Jj t JlloJl J-** Jp- 0 I 3 jl J ^^yuJaJl JLgJL^Jl <jj>oj 

^yjl 4^*>e_ vl aJl 4 j Jl <ui>Jl o^IjLjJI jLe ^IjjI I^«po jlS 

iiLs^Nlj ^^^>JI oJL a JL«J jUI J^ j j*Jl * ^0 ^JLaJj /^^LS>-N J 

ipljjl Jl JjVl JliS^I JJJ . j^Jdl J 5JLJl ONjUJl Jl 

J^ OoJ^>" L$JJ 4 j>bjj*AJ^ I Jl>- aJL»J? <Jl^P ol£ 4 ^-IjJI oil^xJL AjLaJI^ 

. (M) ^ijVl s J31 


JLajj cJUs» llw-5j 1 jj3 v_*xJ ^JUJI ^lloJl j^j <1)1 ^>-j^Jl {j* J*^L3 

J../8C- Ajljb JL^-i L^jJlj l l$JLJL>iJ| j^A *Jl C-L^l>l ijP^AJ A-pljjJI BjjiJl OjJ l>- 

iBbj C-L>- l(Jl.AllNl IjlAj J^t afr jj^ljJl 4^3jujl 

^9 jjl vJ^LJbJcJl j4AJ <wA^2jl A^J ^JLo J^JL) (jbb lv_9OljjjJ 

JL« jiS^t J*A£- "bljJJ Jjt J$> lO 13500 JLa.ejl J >*Jl A>-ji 

Younger 5i>-UJl y>j iiu-10500j 12500 j-jU 

ajli twJJuJ IjL»«joI jt p l*lp ,jj^fl i2009 .*Dryas 

v^ISwj La jAj) eJlA 4 *«JLkJ| aij ^Jl is^jA ^ol O 12900 JLa aJL»JL}I l^j^al 

• <15) (^J>-^ A i>w? 

j^oP-tjb oij^Jl oJUJLm Jlj»-SM aJlfc C^lji <1)1 JLfu J a2s <0^3 ii^jJL>- La jl5 IjI 
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^ U t/\* j*a& J»-i y>j . 

Li^ 3 1 <j^JLju OjJIjj L»xp io 125000 j>** 

li-ft (Jta ^luJl (_j9 JJ.5 j-iJ Jjl jl£ jr*& <jl* 4 |M il/’J . (16> Ja2s 

ij5 , *“'-P-H^ j-a& jj$b j»- c '>> t*(_5* <jj‘uilp 
u* ^ £ljjS!l i-lilj ^ja jS\ oLIj->Jl j oLLJl <udi><b« Ipljji 

yk aIaJj ^JlJI ilJuJl Jiutf iL^jl t^USll oJLe> ^ j^£} 1 ^ tcUUi oUsjj 
LfJji (*JLp- ,jA>» 3 -t*j . olkJlj ojLJl J i'jAa (_$!! -sis {$ *iJl 

yS\ IJL» Bruce Smith d~*~» 

iOaj Jt *iiLmJI l*d -I i2 a i^1\a 11 Jo^JLiAll ^1 jdui> 

|J 4Jjl1 .<i1aJI jjtjAH ijiUlh j^l^JI Ijjfj j jl^l L^ul 

iJaJ^ i4aauI£ wUl£ LaJaC £££4 4 Kl.Mi 1 > Jtilj^l Jfl 0.11 < yc (j&J 

a >• 4 Aaj 1 T^*jl £a ^J^ol n-'il 4Jka^Jo ^jJ| Cr^ll'wl C>l * rT\-\ oil 6 jjfc 
Ojlj j2 Jdljfi jl Jxl tliAjl ijktlJI 6JA ^ .Ig-u&Aj Uj^aj 

La iS^ijJI a»lojl iJjlj-aJI j^aJI ^a jafi. 4 a»jJ f^o 

i^Ukll jjl^a (jaxt 4ajl.W\>ft^ Jjlfi SjLj ^JJ qUaKaII 


JU&'iM 4 jI David Harris JLib ^baj^Jl i*j JiiJl jll^fI ^JIp Jtf I 
LaJUj .^^yUdaJl 4 jjJa ^ b jLzpI (^5® ^ *a 3 > (jl ^J, 44pljjJl 

tj^lwaJl j ^ocobJJ {j* ljkj Ca- 13 Jl5 ^IaJI ^y» olijVl jAw OJb 

jt-Sb LaJLp .SjJb I.**■>*<» «i^> JLi La^P ^ya 4i>-L2jl 

(lj id^Jl iJLft ^y» ^LJI jmaz)! bji} 4>«^0 <U*~JaJl ^jl^aJl ^pLiiul^ 

-La^ .^bdail ^Uai jjia j ^1 (^^1 Jl5 ( JS^U!LaJl o*La 4^>-Ija 

^^3 ^Ul P*if jA (JbJLi Uax^P Ji A^llaJl j j-AJj bjjj j^jJl 

. LjJp- IjJLa^pl <1)1 i _^i\ c_-j|jjJlj oIJLiJI ^LaaJ ( jA I 

.iIjIw j pJ a^j 4^pljj SL>- c3> ^Jl 1 jJLol ^l5 ^ gbl 4clUjJ 4 >v^j 
^5^1p ^jbLaJl iJlP ^ OljlwJl jjA 0*ifT<UpljjJl oO jJj>- 

4(w^%A>Jl JMgJl J^bJl 0 jJS ^jbllaJl Jili .^b'.lkVl kj» t. ^ Jl J^b- 
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aJj&mJI oIS 1 Indus ( j^IjlJI jJ iULk^Jl 

4*»i £-LJL l 0 - ^jlll) aJbJL>rJl l~LP ^j9 4 juL j^Jl 

_jl AyX 1 ~ jl LaJfcj) 4 j^jJLjS/I (JL>*JI_5 ^ aJLjkJ! 

jl»L. cJlS l^t ^ jSlaVl olft JS .(^‘jNl J* ISUipI tJ jl*- ,>>- 
jjfikl -CjL.ll jgy t_jjO j9j (jisluJl oJLft ji t£-^ljJl .jjSljl-il <U»t 

JL« 4i»Jj j*-j j»J t)l _^*Jl jjP {j* vUjJl ^ {jbj jjfi 

jlS iplj^Jl jl jJ 1*5 j*j ,j» jJLjj •*«ujJl (iJLJi ^ L5 L*a liJUS ty*^d L»-» 

.'jlabuJI oJla t ( J5 ^3 j*J jJ lawa ( JJiZw> ( J5 JLj Cji> ijSLaJj <ul*P 
La ^ tjliujl Jmw' ^jLp iijij>- jat ^ .4aU>mJI J) {j* ipljjJl Oj^ia 
b_ol1 13 JLa J^a vl>9j i)lj£><Jl I—>j->*JI ijj (Jl*-i (jVl J& 

flijli»J|B ^y^jl tf^sb Jjl JJ JltfjMl J>L>- t4jw*i 

:William Burroughs (l9) jjjjj> pU j ^Ua^Jl £hJ1 ^JU oLi& .o jj> 

^Ijl Ijljj 5 jj^» jal (jj»ol^ II — ^jj jLij^JI (jl JJ iljSjl jjmuo 
4ajJd1 jjJj ^2j Cul£ ^1 i4j^i)I oljLllJI jl*JI 4 jUhu 1 Jj i rti'va 

4jljj JJ <««U^Jl ftifc j^Ajj J^AJ .(JiSlI ^ylc 4fltl in (jjj£ j^Li. 

JLcI .*.I.S»j~j .1 jlfl’i jj^lj 6 Jjjj jj^lj ililiai jj^l jll«l 4i»lit 

oMjCA-. J Jl -o^Ujj ,jjiJ s J jS 4uL (> .Gordon Hillman ^ula 

■■.Ni ,K ,m~U jjjjU. Jifl tgjjjlJL Ciiu^l jjb ^LxL^ ^jlll j^j^JI 


^jjb cul£ pLdJI ^Ic ^JliJI -uln" ^^jJI 4j^aJI JaJI oJjbj .lfl-ic.1 jj Cm ^jJI 
idJAi .1>±U> j^j^JI «J1j jj-o jj iflltn «^1 cuLo ^^jJI 

{jA l)o2 {jA 4aaJo\|I (jAJU if.I jj ^j^JCoLaJi (jjjt 

ij^ll CiIjLiII (Jaoj 3U1 Ijj iS^flXuiA jjC 4 joj 

Ci1j-uu iaji in CxS^ •** ^ ^jj£l 4j*uL\.a jjJajj-o 

i^iti licljjll. IjJjI IjLilj c^tjl j2 ^ 

.glflMSjl ^aiUJI JaUJI ^il£LaJ1 

i^j2i\j iljJl ^3 ^Ul j2z**\ ^\jJl ^ j>-\ ^j5LaI ^3 LajI 

pLaJJ l^jj>»j ^3 Ijljb oIjLjJJ 4jJJl $j\j *Jl 
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4l4 jSJ ^Jl 4illaJlj o^UJl olj-SJ ( yo <— > jaHj \jj2z**\ j*-gjj 4^5j**"l ojUo • k.^.ftll 

j*j JJ ^j>»jl jj j** tS^I aJu! tciUi ^s -jj .L#>JUix>- J IjIJj ^Jlj 4 ( _ y » . j9 ( j£«ij 
Jj 4>-U dUi ^jfi- C->tIJ JL* aUJj .A3lkJI ^ pJOjI£^>-l jj jjau^L.yisL. 

apIj Jl JJ <J_pdl JJ (_5ii t5«iJl j j-All 2 jl j-*JI j&j J Ja-aJI o'* **£ J jj 

Ujj) £jiJI olllJ jl jJLj c^^SUJl Jp tjjjjVl J .<c>-IjJI oLil ajIi«JIj 
V j |*J ^Jl ollUJl Jl J ( y° vi«jlS 2 JjiLJlj (*UJI jj J»*« v _ ■■>»j 


Jill d jU*9 ti-iUi .oj Jl dlJi jj ^Ui? j»«S ^U^l (J jJI dlJi j?~t 

.aIjUa Apljj p.b‘i (_£jJilL Ulj! Jljill 0 J;^j~~^dlj (jjjJjJjVl jJ> lAjJUi 


JS <J-b uiUi ^ j*jjl Jpj .jJUJI JS J oljJaJl oJLfe JiL» Cj» 

^JS iIjIjI j*>di oUjj *—jIjUJ! jpjlj Ijjj cAjaJjNIj aJU^oJI aa^Li«JI cjUIJ! 
(jl 4 ^* 0 !Jl J .i»UJl <_JU»'iJlj JjCj U ( J I .,rt i» i ^ ijJUil 

.i» o^sl ijA as <jf A- > r*-^' ^kiuMi. js 

AjIJLp jl y> JlP OjJLOu ^Ul IJj 4^/jI .Jj US (-iUi JJj . olgjUlll 

^xjsjl «J^JUJl ^ lj^*P 4(.*ll3 IJa3 IjXPj .^Ull (JlJ? I^ZjUj Jj 


_^«iSjl 4 Jl>-I ij^r- Ujj J 4ljjlj £b«*J 44ta.*..tVl eJlgJ 4>«dj .^^jjUJI ^ JUj 
U ij 4 JUp aJUji jS oj j t J lg..U I j. I o . i pI ji < jjiU)I ijl^ ^Jl hj\\ ^ 1 jjVi 

l>Ul JcciUjbj .£^>Jl j .>../»IIJ ^IjLfo IjJUs J ( _ s j>Ijl«JI jjpjljjJl unj 

(^jJl j_5^ljjl JicJl jLw) jS> jlI jjji OUIj;>JI oUjj iJb»rJl ^j^jlj^Jl 
ol^>vJl ^1 jjI UjwJ jUw ^J^jU Jl>* ( jl L^jULa jJ ail I tjLA jl5 . aJLp jjJUlxj lj>«~sJ 

^1jV (_5 j~*^ 3I jUAjlj'ifl ijjUi- IjjJ* (jl Jjo 1^9 j»-| 5 ~~A>i IjJL>-j ^Jl coJLinjJI 
CJj ( jj> UJI 4 J ^l5l ^jpljj ^UaJ JJ lift <u»jl jUw» ‘0^^^ JJj^-» .oL>Jl 

..>../»!! ~^»jjl ^>Ui) jj^Jj JJ A9L^^fL 4 ^jjUj 
.o>UIj«>(JI ijji>-Jb (JL>-Jl ijl^ U i»j obUj (jj ij^jj a- U i J I (jl J US' jJl«j 
J ^jJLSj 4 i~^ai JLpI jl ISIjUaI jlS ciilj JJ 4| r ^»l>Jl JJjJl <-jLp ^jj 


Ulj oIjUJI t-LJl CJlS 4 JjU- ^jJlj 4 ( jj.aL..rtll —^-JtaUJl oluly 

4 ajI j >%Jl ajL1»j JU*Jl 4^>Jl i^jl»-U- Ujupj .oUIJ l Jl>-Jl .alla./ai 

jJLj 4A-ajlSl JSwjj • ( jJ>j! (iJLIj ( _jl>- j-J jl>- Jj aUjJI I^j ^ J3j cJIS ^Jlj 
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jS I JaaJl La-Up apI^JI J *LJl ^|p*a jjpu Ijljj oS (JL>-jJl j! jJ L*5 

^^*33 |V^J (1)15 *LJl il)t aLxJU l£L«Pt-<3 jib ol jJ .O-La _jl5t si AjV Aj^a-P 

(3Ua)J1 1)1 J-aUsxaJl ^ja L la l^ja^jJl *11)3 (J^3»- j jla~a.ll JjUaJl (JIpmJI jJ ^^jOlJlj 

. j^oj IJj OS (1)15 JU-jJl aJp ^oJl ^IxJl 


j^xLUl fUaill 

^Jlj lA-aJUNl j aJLpmJI A«pI_JI |> lalll { ja Ajualj aLSwJ OjjIsj Cjja^Jl jj y»j 
OjUJl UliL- Jp A«JiLa i-jy ( jl ialjl^*Nl lUalaUJl jJ Aplj_jJl Jjp»J yo ^jljJa 

t^jplj^jJl *— 1 ij^Jl ^L*-il jA lift (1)15 i^Lp J^«ia .<uijiNlj aj 1 iajjS/1 

jt-lala JnOj oOjOp- £-1jjl <Jlp-il ^*a d)l Ja A3 J «S jJl ^jplj^ll jUnj^U Ar>*.-Tj t-L>- 
jjJPwaJl Jl oOjOp- otjLga A3 L-aI ( J5wj C~aa L-AjI ^53j |»UiJl J 

(jjJs Jl A3 L-aN la ttl)jp-QaJI yys>-j t-LajlpwJl Ja i oOjOp- oljil 4JLA Jp ^LiJl 

Ja tA~sAP- ^jAjS/I JaJ jl fj 

LJp aIisIpmJI ya VjLS . Ip jIj ^l5l (3 oUlj-PaJl (J^LjCUal L-AjI | j^)LJI Jaj 
yS\ (jaL-al Jp ( ja (Sy^~ 1 J^LsAa ^1 j>UUal JLJl ^Jlaj i^*jpU j.)./ ia5 Jajid 

Ojpia ^IH vialj>fc«Jl jl5ljl tl)^3 t jl)S Jl AsL-aNIjj .(_3j—aJlj ( jJJI Ja (AajaaO 


jpij Jua ^jjp 03 (1 )_j5j Laaj (3-jJl t(oLJl ^-L5l J (1)1 j-pJl AsUp ^lOpULal) jl j«p- 

jjkJI lift (OaOpo jl Op- Jl o*La5 ^151 Aplj_jJl Jjc»- ii-a 6500 

(wftllP l ja 5J15 iOjI— o 51j i<U»alla JLfljl yy lO^Lil y~>- L^3 Op -y Jplla ) J c^laJLi t JaA3 

)jA-J oOjOpJI vIu^IpmJI oOft ^lOsUal j5«J 1 * l Laa AaJa—a jkLaj jljpJl 

O-jOp- c jJJJL) ApcOj. o3^p-^ a (—>I_jOJ| olft J (J . J~Jl 

jpJI OUI j-p- £a c^pJl i-1jI j?mj jL—»Vl jl jl Oju OjOpJI ^JlxJl J oljjialll olft 

aia—ul^ ^OpUU-j 4-«jOa)I ^>jl)l (-Lojlpva (JljJ V u-iUi •oJtlp jljjJl cAjj^j—alII 

(-1-jjlpva ^lOpd-al £ jJl i y>" j^aa N (-1--P- iJjOjSll ) J AlLjl OljOpilaJl Jp JL-ll 

•3^' 


IjpaW?! tL^-3 jJ^Aj ^jlll (j^jVLj ( jlajja iOpJI j^Pjlj^Jl ^wsl 

Oal^ o .».T . .. — a jJ J -- « J| Ijljb uiUoJ Ap««i.L^j^Pja ^^Jl ^J--pIpmJI Jp j^OaOxj 
Jia tiJjuJl (Oal_jiVl Jl AdUa^llj (Jj-dP»^>Jl ^JUa L-AjI I^ald v1aj > 
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\y£j> AiikJlj 0 L 4 JI oj! ojLu .j^>lkl! jUs^lj 

JlJLjl JjLcJI ^a |jbj- 0 jJS oJjJL>- ^1 y I j ^1 4-i >*A J^l\j 
L*5" jjJl oV j . oL^uVl ^y* j^r 

<L ^&1 ^]| \jx >\JjS ciiJi) (J^3 c4j.X% L tlll 4^p| o>Lx,a.% > *^J 1 ^9 J\y 

ol ^Js- t*U^j| ^Js- b\S o^U j l ibUJl iSLi ^ ywaJi iiJlj o^sUiJ 

C^3j ^ c^-gJL^Lxd ^1 I^>-ll>*l t^Jjiw> IjJiaj 

• j* ./?H *oJLj ^1p JSl jl^IJ jis oJla JJL« j •>' ji 

oLojJj oj j J» <upl_)_pl olK-oOt-Jl t^J5 0^ (*^ <jj ^~ J p 1 d)l u5l)i Jj * °^ ''u 

jJjaj . ^L^a>«Jl _5 eJjJl 1 aMjIj ij-LJJ 4.‘,.n< Alajl JbJbu vi^o- tAj JJ^ 

J-^bJlj j«i>Jl ^y> o-bJ^- Jl liUi t^j^jJl 

CjIJ ^Jlj (*^* J jl OUIj2>Jl AjLpjJ Apl_Jl * _ l ia~ 

oJLa 0^-b>-l J .. j>-\ (Jl ^9 *L*Ja£b» jS- i_)^5j Jli A~)l JlP Ajj^a ^otJLw 
^ 5?«Jl JUi> Llijl A*JaJl (_£J 4^-\ja J JaA3 ( j-J AjL<kJ>- Jl Ajljjdl ilj^Jl 

^i> OL—j ^/1 ^Ji (S^J • (_s*^ i_£ 

1 AdL^^fL J*jl ^L>l Ju» t «^A « J A)LA ^yi-P ol^jl oJL* Ajl«P*J l g 0.0 ,/3> 

* . g, 

jjJtOu jJbji ^w?l ioJLa l jjj2*z}\ |«Jaj Oj^is (jl Jbuj . A'..n.< A-pL»I>-l oLo-.L)') 

. J>- ^y-^asi 4 - 1 p 

t j>-_yJ j i..« M jiJlj Alfred Crosby I ajlJI ^Lp jLii 

5jUJl ji Jl ijj j>-\ ja Jared Diamond JuJbjU- 

o\ Jbu tPangea LjJL oljUJl j»l iSSlill SjUJl ja {j~A OjIS^ itj-A I 

jJLoJI t-iUJJ .Ai1 m» l)j^L° 170 ^>«j JJL» ^wjagll SJS* ^y]l C**( .~A>I 
I jjk J ( j = >-JlJL) IJ j^a 1)15 toljl j~»Jl 4 _^» Lp“ ( J£«£oj toL'LJl ( j^> J^S/I JUaJI l)t 
Aj^~w»Sll A^J I SjLaJI J -“(3 ^3 ^Jl ^ol C(5l)j AdLatf^flj .|JUl P^>J| 

oUL-^ JlP A*..h.« ^1 jjl Apljj iiJL)S . 8 J»«5 oliL^a ^-p AifLo^a AOj J»lba 

• j~S Jl L#>_)Lijjl ^IS ciUjjj o^*5 

jt ejljl* oljlj~>- ijj-^jJI Jp lilL* (1)15 t ( ^5l_yiS/lj Ljaji J 
jLHijI oljUJl ojj i^t — <Jl*-i -XSLJI jj>mS\ L«»»j t l^•■'> --Vj 
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jt JLoiJl ^Jj . j~£j 4j jjw? ^iSi <c>-1jJI oUI^ odlj olSl-Jl 

jl j>»Vl la 4«j^S t JUJl ^3 4.w..lall ■_$ j jikil tj^>Sfi 

^»JjjJ u _Jl>«Jl IJLa ^ja . oUI olsUl oJla _yojJ oV 

oiiLw^ aJLL^a vJj jl? ^jIp jj!«aJI 3 cJ j^J 1 

— (Jla-iJl jj>o> jS' Cjj^oj I^jNI j~»\ d)t 4.i.ftjU jJUjI ^ja ciUJJ .(J^tl 

^.»> tL-,ljjt 4 j_)UL»JIj_J 4pL*il»«»l IJLa (jlS liJUj 4_J^^>Jl 

,_,)! jjwaJl ^ »jl>>- *>-jJ 4*ko i J-^UuJl APljj 

ttuplj'pl oj«»Jl oJLgJ 4^>»cj_j .o jS w> <JljS V 4aU.a." kills cols' i—* 

JJjAJ 4|» jo»t La J^J 4jL &JJ 4plj^jJl ^ 4i^fllaJl ojljL^3L Loilj_jl ijl^o 

. <2l> jJUJI ja I j* £jJ\ jJ£j ^ Ui>-1 j^k; ,j j~s a?- 
.aolgj ^lp 40 jI 3 ji jlS oJj J»- 4~0>jt £-1 ^ji (jl jJo 44JC* 1500 jo 

^3 j»«-T ( j = >-JG (Neil Roberts (Jo j*Jl*JL) l*oj 

oloj ciaojS/l (3 j-!L 1I (J^-»Jl) j»jJill j*JL*Jl ^ lo^HJ o^/l J-3 3500 

jo ( j«>-JCJl 4 glaP C-^ol ,_ 5 *J .(lotj^st ^^9 {_£_p^Ul ( j£»-jJlj LoT Jaoj 

ijb oJo-jJl CjIpLJ^oNI 0^9 4^Z9jjta 9 jJj»- (^j9 J^^Jl ( jo-Jo 4Ao 1500 ^>*J 

<—->jP 4^0>-JJ J»j 4(_$_^~Jl jJ^a-iJlj (_5* ,_jlaojJl jj«A>Jl) t^ojSlI 

(_jjJI 4 ^^~Jl c.««4>i (JlJiCoV 4JjI>b-*S 40 jj Jib “Uaoljj 4io 200 Jo L»j_jl 

<1^^a 4o Jj>- jljLpt ^jOJ-JL j Ji 4 JUJ .4ollaj^JI 4jj>«Jl jLsd>J 49«Cj IjjU ^r-...^f 

•is^li)l ^1 ^1 (>» 

(_j3 4jL «_d jacil 4 ( J = >0Uo > Jl ( j^> 0_^So Ji J 44 _a ./gll ^a yiA 2 jjj>- 

<CJjJl (iJUi ^ 4X«Jj •<Ji0^ 9 Jo (_yJol jJl (j~>-Jill ^laaa 4 j ^ SoJI j|jdl 

j*J 4 IaJ .Lgo?-JJ (j^*J ,_^Jl LojJl 4~0»jS/l £l^1 JS (jkjjS (JjotJL; j»J Ji 
Jl ^b>o j^»Vl L)V 4 oJjJj>- ^l_jji (j~>-Jj 4i-ijJl ciUi (_j9 ^UjaVL j> j>«JI ^ (jSvj 
. jJLJI L^j y**J ,_^Jl ol i . /al l oJla JiJacJ JL>-Sll (j>» (Jj_^b ^y >j 

viaJ>-t kl-ij (^9 4(j~^*Jl tijb Ji pLoJI (_ji (ji..4* (_^Jl ^l^lVl (jOf-JG (JmJj 
ilL a -oVb J?LdI>-Vl |*o (^Isl^aJl j,ii»i 4jt ^£-JJ . 4ol^J ^ya Jju 4_Jj14j LCo 4l^JiS 

jJI^Jl JLaLo 449j j*J> jS' 4-iaj oljliJ 4jjSlI JjA>- (Jia 44 s pUa^4>l olj~*»J ^ 
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dj (J^jco'i/ I oJb-l>»Jl oN_jL>mJI ^jA 

4-^1 ./»oi ((JlOjI |_ylp (jL* (_jL1$vJ| J.../311 <LSl«Jl 4jj>d\ jjlj^JL! 

j-P 4^1—JI Oollpl vl«.». > - £jl jA 

V 4jplj^jJl oj«la>Jl eJb JU>- ^IjjI jLs-jl 4 jI^J ^jP vi-jJL>«Jl d)J3 t^JaJbj 

SL>Jl £ j y*t. > xj jlS^ ^jip .Jli L$JL^> *upI j^Jl oljj^la’ll ijl 

tjjjii jlSCjl <2JJi Lu (4»plj_jJl <U>5xll ^J| AiL^^fL (<Ljl^->*Jl oLj>*J!_j <LjluJl 
■uJLkP tdjQa o'..titf-iOj tJjj&-j tSjj jA ol^-Lj *jjMi £j'> $* u-^j^yr 


^ ll—Jj Ijjj ^jJIjjJI JjJbdl v_-xJj jJl Uaj .(Jj-p ( J5dio <Labo 
■ j t .^~.t.,..l».a ^y9 jJLJI l^. j p .t-OQj OUl OlllJl oJLft J ~ J l J 

Ojlisij i^Xj ^-^juJI ^^Il2jl )j>MJ 

oljluJl 4«J_^P 4jlju O-ilS^ dJLfc .i_ 9_5jii Ode'll (_£jS^T jj^Lat 
d)l5vo ^1 4 o-jlJI oL»1j->*JIj obluil <_Jp 4 ( Jij (U^flj .4 ^juJI oUl 

^yLp 4-p|j^Jl (Ob>cDL«JI ( j- 4 9£"l^»l LoJLo (4-9 ^oJj (jl 

J |«J (JjuJJ 4~-*loJl 4 .L«^ijJI ^2dJ (w~~J_5 (4pljjJJ O^SLJI 4 ^-jaJI 
jLUjol £-Ij oLS" 6,jlp_J . 4‘^a.a <J^Isl Oljl—a ^«p j~^JI ^LLjl ^yLp ^y. y « o Jl Z£J>- 
(Lfr.-ajlttoJ (—JUJI ^ JaJ a>xJ> jS> jj ^JlaJI J j>- oUl j-»*J|j 4PjjJaJI oULJl 

. jljijiJI j 4->*Jl objLSUlj col j^L >%Jl ( Jid 


<Ltf.l j>JI It <LlcI q~i.^»yi ulj-ollL}I 

jdO JlitVl ^-49^ iMjl. J^Ll J^U^-I jjij ^jJl ^JplJUiVl 

tli-P (_1UJI JlilsSlI jl5 4 ^Lsa)I £*l>Jl oliuj^u) ^ .IJif- j~SJ*-J\ 

{j*# -Up ( Jaa)L o^1 iL^alsI ^ -U»- ^1 ijj L«o JI <upI j_pl oLk^i^oJI 

• oUl 4 jIpjj ^L-o>cJlj tjL-aJl v_~JL*Jl 43 %b\£j»j ijJUl SJpl_JL t 

tijjJJl ^jj> ji ***&^ J*aJL ^jlapi^ j)o* .. l l j_j1p -UdJl j-iJl IJLa (Jl jl 

ijb CdUJL) .(J J $£}I oLj^»Vlj 4 jIpj (1) JA-XAj IjjL-P (JldkSlI «l)lj 

^jA J^lsai ; ■ ■■ ■■' 1 ^lkXA)JI jl jJ >U i »4P y »J ^lji^^/1 , ^ 9 ^J...|., 1 I ; ^.ISLJ1 ^I-IaJ| 

U l; t4JO I—j'i/l 10 J>*j Jo lOj dsi (^1 (J^j ^ I 

5000 _j i-iUi Jm \s~£jS I j y . £ .~* 20 j 5 UJJ 

jlJjcJl ^ <ui (Eric Wolf i —iijj *-iJL_jl ^j^jdVl d>jJLi)l jliS/l jvJIp oLJl^J 


205 



|»JLP ^UaJl l^>I j?? j^u (Cj^jLaJI ^JJl 

^>***^1 ^^IjuJI of tAj.».feI j&\ 0 £> Lujj . <24) aJp Oydl Jp ljHi\ 

p^.*/}.*.> ^y.la.>j<s Ij»*~J t JUIIjj .Igj OjJUju ^Jl oji ^..k .)jA 

o ^IjipI ^ j!Lju 0«»>- ^4^pU^>I Uplaii® ^1 ^3 .L^aj 

o lx./>.’.> JI oJlA 0^ _jXj Ux^jj / 2 *^JjU* C~3_j (_gl J lIjJL>- U«« 1«^*j JJ «_i J&\ 

£j£Sj *h~> AjJl Jj L$jjj tiL Js <uX/oj a jXaJ U~*w <LpI jj oil? <Lplj_jJl 

oL^JLaW 4 jL UiLlJl l>- j] JJ'J jJjV I J I_ijjjta ^oJqaoJl ^jj Jj C»ol dJL} JL j iCjUj 

• Jj\j*» ^J^JLj ^5*1 OjIpUjJ" JlP (* j yj0 J p g ■ *>\ <w *L jVl <Jla^JI 

SJLuca ojLI^>- I ^j~> aJLaj^JI (^jl ojVI>- jdx j ^31ia 

yu>l; tl£UJl Sjxc* vJ' olaisyi xp l£UU JjUJI 015 

j_^isj i^bi* (J^Li« ^JU ^I^ipI LjliL^\>Jl ^>4 J*JI Jl 

( Jju>cJ J 5iUJI j ojLJl |>IX»tJL^iI Jp oXljLoJl aJa...«.Hi .^jpIa^j-VI J>jJI ^.>.-. a . i 
.\J~aJS JS\ U5jI l^5J Jais UjUij <u^bj1 JS\ a«pIjJI o>L«.'>.~.>r^>JI j sxilajJl SLjJI 
t JlaiJl jJaJl ^jL-J i(^JUJl j^jUII J aJI^-j^JI oJla J^>- <01 js^Vl 

.5j JLJl UsUill piaJl jUp! 


jl 


^jjXaXjua i_JLJI A.a t UJl alpj_j 0^Pjlj^Jl £t~spl iJ»jJI ^~aa~Aj j 

iO jPjIJaJI 0>IjJLAj 4^5 ^y)J I 5JL>- ^Jl a Ip ^Jl oS/ tl..<imi ^ g «<a »i ^jip 

Ji« Q>'>fcT...a t*U«iLJI {jA l ;hn j o^lp 0 >^a! 1 iijl L< c ~» 

•Xi jjp JiXhII jt J^pjj l^aj j!5 ^^Jlj 

^151 U5j1 p^j\ VI ^-jvoL^JLj iijlia oji ^51 I 

olp^]l XilplJ .oJjIjIaJI g stfjL ^.k.)^a Ijj!5 lOL«P<^JL! UpjJU 

ilj^p-Lgj jl ^j >-jJJ .-dai j^jJl ^UiaJl 0 jj>%A ^jlp t^j-^nJl < _ s 1p jJl 

tO* 0^-^ • 4,./a^ VI Xu a^pl>-_j Ajjifi- Oji {j* oilp 1 ^; 

Ci- ■ 0 a l lj 4 aPI^^) 1 0*i>sXXaJl ^jlp O ia ^^pd3 UJU I^AmM J>^Jl Sip^Jl ol OaAXjJ jJUJl 

OjPjlj^Jl j»Jpj ^jll jJjaj ij*i •|*^- l a ’ . T Jl l^iaj iU~—J t.y^^ 015 t^dll 
.cliUJl Uj Jj JiC*~A Ojl J jja tciLlil A?WJJ g.^Ait AjUp- 

. (i jPj\/I (J^*X»»>I a«L»p ,_jiXX<Jl jjpLftX^Vl u^ljjl ^U*dl 

: (26) JL. U5 oDi V. i-i-i-^-i - r~*±3 
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...y% l^Ullc Jjjjl JOZJI 5JL^jJ! ^ jJuUI JaJd 

^Villj 4j^,Ull SjjJa. t jjlfcl rTi-yi I (JcUlIJIj JaIIIJI j«o Sjjj^ LcIjjI 

jlljJ cm 4 A Ciljjt.ll) &-AA JjJj .Lftjjlj^j (j^j^/l ^ 
4 £^&^j ^ >1^ d Uil aHj Jjlf. jauullJ 4-o) «ul lib ^jl jJ tjj^t 

c/jlflivj l^/>j.,iSl jl iO^LaJl Ctdj qIjj.>1I j) »jlAU L$3jlc| (j^aj rJ^jiaJI (j* 
.O ^ bJI (jdj LaJL^l Jxu Lajlc ^4-* 4 jjL£ 1^3Loj| jl <4£LoaJ1 

i^uoiljj ju^lj jd jj^t <4jcLoIa. l 2ll (£jjdt jd d IX A." (^j ^ ti*JllA 

Ciljljj JaIjuJI jd jjjJI jUuaiI 4^jjlt)l *'l »■" 

*JjjjA.~ 1 i ^JjtflJI jj^SLoJIj Jj-u->La-J) Cil^lxa SjLjJ <L)jLa-a jjOjJI 

ji*j Ji p-Sl (Jl '■-^ j jrJ-'l jLp ^ ^ j 

o>lx^x>b«Jl of ji ■ (j;'"-^' <—sNN ( _ypl*i>-'-/l Aa*xU jaj jl ^ J J I ^*,0 
o\S c^s^LaJI ^3 cjJL>* LaJ I f>jJL aJI>*JI 4jJuLai)l a^pIjjJI 
oL®IjiJVIj jJl ^ caJL? |J o| iaJLpI ^3 ^IsJ^/l ^a5U 

oljL*.—. a J) ^3 ^.jL LgJ jL? 4jt ^ ^yillj ^>-S/l 5 = pUi»-'i/l 

^Jl 4 apL«j*>-^/I i "jljal^zjWI ^>3 o-1p o,^.l>■ oJLa t y ) 

|JL$J AShL^jj .Ujjp jis! 4 JU-UJI AiajVl ,_j3 oL>Jl JL9 ^ylp frUJl oJL&a JjU 

£"l^>1 ljL>- JL>- L» J&J tjLlpVlj jt^ 3 !" <S^ 

.«!j.^a>w 3Jl® c^>L>c«i^9J| 4j i a./*’r* ^jjl jl JUudl ( j- 4 ^iS"T 

JL&tu ^yip <U3 sUmJI I jLjai ^Lll d)l J} JLi JjJ jJj 

Oj jhj l^JbJj i<u~»L»l aj^JLj oJl? 4pj)Jl cJLa jJjJ . (l)LSO>^/l jJLi 
J y>- *• ^»Ji (JfrL—Xj iJjuiRj . AiUaJl ^ja Jjj^Jl 1_ ..l)a".i JUaxJI ( j-» Jj^> ^Jb*- jV iaJpL^j 

I_jJLS" L»JUa > »,./aVl 1 >1 —>■ JPxXll l j^> JjJ^JI \j^lt\ -li (1)^ 

. (28) UjJiU jj\ oLaJl. \1-J 

kZJ’X^a ^yill ^jlj^*Jl oL>- ^jj> ol^J 4 jIju)I JLu tjl. iiit>-1j 

1) ^^3 ia2d . I Jl>- CJj (_y^" *-• ■i' 9 a 8000 j>*j ^lalLJ lid'll 

I +&jj (_y3 JLx»t ^yJl JjJxlil ^jlj^l ^ la 1 ol-b 

{jA J^£}\ 6JLftLL« J tL< ■'••,1^'i (JIsUaJI ^yS tjjA^jJl CJ_^Jl J_y^“ liUi 

. 0 ^ja (JljJ Vj oljl~Jl oVl JUU Oj^laJ jJl AjpljjJl v_Jl^>- 
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j»J . <*pL k I>-'y I ojta^M ^jA aJbJL?- £-1 <—>l_:?l ^Uaj JlioVl c -llfli 

cjiljl«Jl ^UdaJl ^jS il^LgX**! tJltaJl < J-w< ^jip CjJSljVl jj-Pjlj^Jl ipllal^l J JUj 
LiL«j ^L*iaJl oljiixil jl jjUt ^jst. j jJjuij jl ^IipI L»5 

^lil jfrfclp (1)15 4jl Ci^iDS tjlvlJJ . Ajj15 ^LJl iLsA>JI ( ^3 
•i(T»Jl^ OjLs^Jl i_jL£*pSM jJLjl o.^ aT) La CA«p|j^Jl OjjjJJ 

^yLp llllp 4r»t«la‘«> |*J (^jJlj C ( Jjtlt) (w.lbttJI vl>9jjl JbJbu (3jJJj 
AflLstfVLi Cjj*Jiil_J ( j~. i >.. t . l l Jia Aj^i o ««■ II |»ljS»-Vl A t «A 

oljj ijJJi Jjuo aLJj .Pleiades L^iJI ^j>*j ( Jla 5 j.$.*JI 4~«j>ti)l oL5_^5Jl ^1 

aLa« (J^l C_ OjjAJ Ajplj^Jl 

.^ylJJl isLwaj'i/l oJbJL?- Ul^jl UojI t .1U* j|jj>«Jl Ajlpj ^ ^Laj jl J *~i 
A*LJ>NLj 4jal * . Zo Jl ^-gjlwka J P Olj«iVl A.tt.5 iJL>Jl alpjJl ^jip jl5 

£•1 jjj jij^Z L*ajl l^?-li>-l t^LJLj ,iiJL)j ^9 a~p^J| Jip j*-jjljl^«X p ^1 

.L^oJlkj <^^>kj ijl5 .Ajjlad oJla ojbNl j^Vxj> Ul.-AiMlj ( *^a aJbJb»- 

v-A ^*~t ^1 Ojli^l jjx* ( ^jp J j^Pjlj^Jl Ijb CA.-d) J^L>- 

.ilwaJl —^L>J1 j*JaJ L^j 

jjja <0;*^ C(_j-"LJl OjjJjjj ^Laj'i/I ^LaJ-J-Vl jtJlp ZSji U5 

{ jp\>%^S 4ia**\j> L y^-j^>- Ju~«j A~jjLw> ^jJlJJl UI..^'iNl 

Ol.la t» .a oJIpL~«j jjj-plj^ll blitll ^^xil ^ypljjJl ^1_H jl ^Ul 

.J5LLJI od^J A^m>L«Z4 N^JL>- \jaZ3 jl*l t jJUi \j\ji 2 \j)JCS-J .4a)wO OaLjajLa^a^ 

j j£sj a^LS OJ^is a^5LJ1 A-pljjJI oLk^>mJ| ^ Ail Lj jii 1 aJLA j-lij Ji 

jl <zSj (jjl j* oji j$\ 1 j\S jj jJl a^chiefdoms aUp^JIb 

. (30) f aiV I jUUl Jl ojiyu btiJI 

J^ ,c ^' ol^ 5>-L>- J \yj£i (J JS'jVl (^-PjljJl J5 J*J 

3-iJl (JjS*s*J\ J^aj>i I J l j T *tL~>t}\j aL5i\/| Apda.T.^1 J jl5 J j~J)}\ 

oj_jiJl {jA Jil j iJ-iJ! ^»^>Jil {j* I jjiaj j£\ £-aSJ-- j SaUJI jl *l(P_pl 4j l\jl ($f) 

Jj jl <Aj j£- O^AjLaJ Ai^j ^ g..,nb jjp I«NjA i4jpL>aJl 

.^UI^UCJNL 


208 



ij iiJL)S Lw (A».«Jall £jA (Jj./iflll oj^Jb 


i-xAjLj jIaJjIj i4mmmJ^)I jLmaII *L~JI ( ^ 3 

JaO US' tLgjLlX^i^ ^Lla-a^ifl Jjkft 4 jIJjj 41ju il^JL* j^kj 

^jPjlj-oJl Aplla".»rfl <jl^ oJlfe JJL« ^1 p *^JlpmJl CJ^Jl 

•dr 4 *^ o* cS^ ‘jj- 1 dr* J**» (*-^~ A 'l’ ^djj j~e »j'->i ^5~j d^^* 

,_j 3 ^L>«j jly-l j^> d)l*yj ^Ul (Jli 1*5 iiiDS 

tiUjI | » dr°^ ^5 .sjlp t j ; j Ujlwj (. J.la~ oUl jy>xi\ iLf’jj 5plj_jJl 

Ijjl5 |>^ U . l jjjjJl tiUjt ^1 aSUs^/L t j-5 jp- ^1 ^jAj* \jjj& jJ Ujj jj.UI 

d)15 I^JUISS 1 pL»j*JJ a*~jJIj Ll.rfiiill oJL$J ( Jpli ( J>- ^Ij . J^>- d)y j* d)j—«5d dr 4 "* 

l^>9 o5 ^ill ^IjVl tupljjJl oU^ o . ~ *fc*Jl d)t t _ ...* tills j‘~4-u .j-SjliUJl J£J iJLi* 

d)Vj .ojLaJ! j* £yJl IJL* IgjjJ j£j j»J ^yll lillj j» L>-L>»j ySl oJl5 ai$5 *L-3j 
a>- H iiUS JjJ Iji5 «chiefdoms *Up^JI» t J£ jSS d>l u^dpt 


a»1p ^5111 |»L*Jl JUwJl jyJ» 

v2jlpT.Uay3.ft ,» l j'.fr j*yHl |*2j (1)15 tUplj^ll -UojJl Ail! I v2j|j jAa d)i (jJ5l ^>tp - j*J| Jj 

jisl j£~J 1^1 jjt o 4 '£* H Id* jJjUj - (32)((a ..v.-^' “OujlaJls 

ij*jiJl_j i^y~ * -iJl_3 JLP^J1 _j O(4jUip*^ ^IjjI dr* £^i-)J nJU>Jl A$Jl_j 1 ^>1 


d)^Pjlj*JI (JL) Ujj (JjiLyallj Jycalpdl ( Ji»J . Ajjla—Jl oLSvJ^SdJlj t»5lj^Jlj 
jbJLiJl tiJUS «-l>- .ijjjp y Lgll>«i i*-;!* ^ jkJl Jl J5l jVl 

JjJj . J^sJLj oLil) oJUXloJl L^Xx^J? ^}| aSL^^IL Ua^^Jl A.«..lall A~Jl 
oUlsl^jj d^^jlj^-ll djsi di^fl ®^yr"y (JlN A,»«.lall OIjjS/I oJla ^JiLn 

oL-jU*JlJ oljj^talJl oJla ( Ji» oJLp I.o jj .^-5 Jj- ^)l OjJLxj ^jjJJl 

^yll A—«^Jl aL>Jl JS^lw* A>tJIj«jj d)_^i>«-^ d)_Jj«^Uc<»Jl (jy^jlj^Jl Jlji V (A. J 0 .UI 

J^ilo yVl 11 a oLll iJbi ^la!: i V J 13 bjl jJIj Lgl?- V 

^>Uaj ^1 JliLi'yi (J^>1>- O j$)s> Ji djli^Vl oJla d)l y tiliJI JjAn o Jl ^ (j^-oLp- 

ysl c-p»~vtfl ^Ij^l d)ljiSM d)i j* A-^jjll ola^p-Vl Jp-I d)l5 . <33) t5 pljj 

..a' ; .,(all —^»l>Jl Oljji y> oL~»<y iiyft ^jIp 


209 



Udajj^3\jj£ I JuiauJI Jutjj 

ilJLel Q>apL<aj ._p»jJ! olS" ojjZJJ ^uLjJl 

^Ul 4JL«3 |» j-s**'. J) U j JLoj IjlJ jj jJJljSfl ojLSJIj jIjaJI 

(_£ilj . (34 ) Ll J Li» J jiSl 4jp|j^Jl oL*a~>wJ| C~>*p<?l jS*! 5 jL*j •'—~*J cS^ cJ® (Jt 5 
il)L£ i*>wj »jJS ,jl?l1* J} l5 pIj_>JI f Oalll ^ jJ (Jl ^LjuJI ^ISLJl Jai-^aJl 
<u-iL*Jl ttK&jj <1)S/ U£«-« Ijla d)V5"_3 .ijjjL-^aJlj <l)^xal»Jl LgJh>u 

4jLial L^3 j1 JL > - JL9 aJl*J j .0j3 ^S\ \jj I^jL£ 

tO^ljjjlaTlI oJlgJ Jb Jcf il)^-*-aL>*Jl <jl io j^S 

^pit JjLi; ^<w< Li jisl ( J5 wj aIu! Ijuju jist aj^-LJI aSw^JI c-?p-^>l 

£jl~J l-L>- j~S Jj -iojjJu tp g.<t l »_^aj i<J jb\ oliL—a j& frL-iS/lj jis^bu 
JlS oljlfo dll Jj 'i/ t4..«Aj vUjJi .^pL»j>«JI | »-1.o.* JI aJL«p 

. ^jjlil (1) L .««.J 4jl*P OjLlpU 0 jy~JU L» l^|pPjl 0 >j^A*Aj 

. JLOaiJI l j^> oJUJL?- £"ljil elJLil JjI_jS/I O^Pjlj^Jl ^lx>*l tU <1)1 | _pu> L««J 
c J L‘ C J«j i4»«pljj ^Ij^lj olj^lj ^5L«1 j idUi 

(l)i* 4plJ_jJl 4 lS J*~ 1 ®j4*i j ^ J-i -L?-JJ j*J L> Lgl5 

^ Ljj i4~«>a1 jS\ o>UnJLi«^J| c...>»»s<^l .t^LJa % Ijj Jis OLST j^/ 2 t^ 

l j^t J~ajJl ^ O-a-J-al 6 -La_j ^4**>**Jii\ ( Jia i5aI>-jJ| ^)u»< t_LUS 

I j-ft aJL«>«JI a-pljj^/l jl j*<aJt j>*>~ ol^jl JLaJ, ( j^LJl 

( 1 'if 5pUai»*l ^ |*J 4 ^i* vlUi (*^JJ ^jjwabjdl 

UplL: J5j .^Ul JDLa^l ^y> 1 JL?" oijJ&*A 0>L».<> ? i £#^Lp <jl ( j^«Ljl 

jiSl oljjl iiLspNlj caJbJL?- oljl^a JLfljdl aJbJL?xJl ^1 jjVl sJla ( J5^ tLiJl 
jtJ j yS-jtCA jS' 4La <_fLp n. p «»(t> iiiLJjJ . Lp^j 

l^paLp (jLw*Jl (jl ^JLa (^JUj .frlpiVl »JLa ^ll)J ^9 el_p>* l^>p«pl 
<—49_pJl I«Lfc <Lla>-^La l jA <J| ji V C~J^Jl .4plj_pl (_fLp N jl 

k ^ H <^1 1 $ ^ - - -* 1 JaAi 4aP|^^] 1 uAxaJievaJl , 

oLtS ^9 Lvijl JjIjS/I <1)^Pjlj^Jl lJb CjLdjdJ Jbljl«Jl 4>pXjj 

JLfl ^jJ-alwaJl J ^jiwL»«Jl IwJlpI <1)1 ( J^> M J| ^y> UjLoj . Ljj ji^fl ,j» A~abla 
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-L*j j»J dUi tiJ aj <uial« J~f- jj^Sll C~>t~spl La-UP j »-T jl5L) Ijjjcil 

ejp ^yal-Aill jjp^JLp !*!->■ >—jj-J / 37 ^JJljVl ^j-PjIj^JJ 

Ujj) o^i>w*Jl olij j JLo. U j la .. U c~st>Ul j5w»Jl ^LjNl t ( J^L!L«Jl 

b_jjjjNL ^^JUI oLJi (j jj>u» *lo J^Ldl **&£ aJl ^. J L» J jl5 L»jj ^ty 4 y^ 

. Aj.I —>Jl L^jSjUs jJ 4>x«XJ OUIj jJLJI a j~S OIjdjl) ajJjX«Jl 

olijjJLaJl eJL* jjla j-ib C~>« ^JSljVl ^j«Pjlj*Jl O* (J*^ ‘(jJLJlij 
j|y» £_jjJl IJL* <Ui>-^L» ‘Lpl^j .jKjJL»- ^jA j&}\ I J^L>- 5 ^Lwijl 

oljb ^jJl J^3«]l ^jJJ JJJ«J Ji <c£J l<U£ j»JL*Jl ^ (J J>*£]\ il^L^Ual 

i_«lpl t)Slj .oLJi (jjjita djjJj jlj~>Olj jJLJl 8I OljdjX]l 4j^3»- 

c~>«J Ij~Mp jJLJl i_JLp1 J*) ca^^LJI 4i«a wjVl 10 Jl 1^15 ^LJI 

^jjJJi aoi ji jU.ia.i ^»i^>- ^^Svj j»J ojU-j ‘^ji y*^ ts^ j-ib 

A*V jl ^^L*iW. 4 >J 1 t g 3 j .tj hll ( gip t<w>J) flu Jl ^Lp tJ^JLjU 

^lp j*J t JI y*i\ i L>- ^.fclp <1)15* 

( ^ 1| ol aI^Lmj ^ ^ ^ ^ * Ljjjj)ll ^bl <J j*” 1^—iS” l^aLo ol 4j«^L>JI SIpj 

,4jj*0j3j «.!■>jijJl 4jJb J^»Vl la.l’.a ^>*1 ijl^a 

Sjla..* C~>J ijt-Jl jt.laJ.ll ,la....~...* l^aUiOa A^pljjil oL*aJ>mJI JLom 
JmmJ f < jjl 43 II 2 II JL^>-J jS ji ^ 4>kmJ 0A13 jlS 

^ <u>-Lj| ^jsl AjpljjJl ot j*-pjj .<c>-jl*J 1 oUlj£>cJlj olJLJl I^JLp 

jlSl Ljj^i teL>Jl Ljjlp ^ ji-J ^1 4 r w.^..t Jl isUaJL Li.L5 i>-JiJI ji- O-Jl jJaJl 

Jbj^il A^9L>fc8Jl j jla‘ .. 8 . 1 l i jA L^Jl ^lajJl jtJ j 

OJlS^ 1 .,<a;l J La J^J 0>LI^>xJl_J olJLJl ^jA 

^l^lSfl fl* jtJJj (1)1^ L>jl» .~ll ^jIp o>Llj~>«Jl a j~S Q Lw . la . i (^^Ip 

AmmjJIj <bbj» ^jplj*Jl 0 JLp Jjc>- ^J >_ h s j» t Jjljia oJijIs (JsVl ajjJI 

O^i 1 ._*..»JI jt .<aft jJLJl ^la :—j N Aj j . <a«' l obSl^Jl ( j = a Si^L*Jl < J.. ^ ......~i jJl U 

oLlj~>Jl a>cJ (_$JJl «»->j-ij j»j^JJl J^l j t Lwi tl t r .M. t a j^p jt-*>«■!*»! 

{jA j^^il 8pl‘.^aJ L^oUaPj 1^3 yPj tlAji?- Oy>Jj>d —j l _j^ t^y j * >lpj vJU>«j 

.^Li*Jl_j yj £j\yj ,_yJl 
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^jlll SSUaJlj oLJl olasJlJ ^ ^y)| jj g1» (£*^ 4j»*X>* ojjA#t 

^ijJI (<JAJJL) AjySij .ajjJI oUIoULJI IJl I ^Ip fj-^^j <1)15 

olpjj d)^Pjlj^Jl K _ &Jb ^jJj llg-ll *—(1)1 ^ jj5l*t Jl JbljXa 

is_jwi ^1 jlJLc-l yioji JUJI t_as j^Jl Jj (iJLJS (5^1 Mj . (39> i r lUJl 

Lg-i^-o-^u y.J\ d)V laSs ^1 0>UI^->*Jl_j CjljljJl iJImAj U lo l4X>"Jl«Jl £l^Vl ( j^J 

N ijJJi .oUl j~>- JjlJb- l J jt 4 y t~ S > oLo4>t4 l J laj t^jjjS-S/l j-iJl JUp 

I^pJlj nJlluJl jJp k—>^«»*JI SpIjJ .ipljJJ 4>*-Xi 5 j jJl ^J5 ^jIwj 

j jJaJl ^ oJbljXa .sljpt 4 la. 1 l jj lgX4>-^la j*X> iLajjJj jl^lil! ( j4 S-aLxa I^IjpI 

j^al ijli d/® <J^j\ 4^S^I^4 (J^O^mJI 4ala^«J 4»^l>*Jl^ . 4-ijX&aJl 

' .^Ij^lfUiJIJlLtillJ^lJl 
■_ fjj& Jl ( j«>-JcJl io jl>- jl j^>xi\j oLJl ^1 jj)} »j~SliI olj-S^jili Oil 

CcLUJJ 4 j»*-Ij_j .1 Jp ^.lO ^Jl 4 jj£9mJI 4->*JI Olol^H ^^->5Jj jJ^>- 
4 -j1j jJl oli^\x>-'i/l —ij .^.Sl <i>j»l»*Jl oj^^Xa jlj-avJlj oUJl { jJ>\ jh 

oilp sj^Ip o>Ux3l o>l oj 15 t4-jljJl oL>cJlj ^... .jl 4a^oll4->- jij~~ji}\j 

jJJ.s Jo J d)lj->*Jl ( ^pl ^ 4 ! ( j4 jj£}\ ^t>«j L> X-j . 4jj-lJl olxJlxJl Jl jAiJl 

(JliXil J.. 0 ..J Jl 4 X»-Ijjl oUlJ->J1 j j-iJl ( j«J 4 -aUxJl ol5l£x>-Nl Ojl t^LJUj 

^j4 JS ^® (Ji *—^j4 4 jJUiJI ,j^ 1 j4^lJ JbljXa 

(^Jaj j-iJI ,j4 J(^1 Ui cS-if . 0 JLJ 4 JI { jJ> I^4^1 ,j4 oUlj->Jlj j-iJl 

C4 » .. lll l 4 j ... ft . « » l l isUall ^1 4j>jLi AAi^O vX-^W>f 4plj^]l (jt 

diL jj4 4-Slji>Jl 4->-Ul ^j4 o^jJk>«4 L^J 4^>l>Jl ^SJ- <*^Jj£> vX— jL5^ 

( 3 li%* OLS" t^jlpl 4^- j Aj .d)_j jIX-aJIj OjaiL^JI l^-S ^|«4U (1)15 ^jlll 

.^jplj^ll ^ 1 >»J 1 ^yll oLaJl il)< _wilXaJl ojl^>«Jl 4>-jJ 

i*-ilj oI?-L- 4 ^-P ^L-j'illj JLn-JI jjS Jju iplj^ll jJLXU jvJ tjjAljJl vX-SjJl J 

jL*i jjS^Lal 0> Ua . ^r , o l l_g jl^v-Jl (Jljj ''Jj . .L..iall_^ ^»4><J1 ^4 la jJLii I ^j4 

. jl-aIIj jaI^J l c-3 jJl l^-s 

^y> SJj-L>iJ1 £-1 jjS/l Igj (—4 s <iXT ^lll isllaJl olili5 <—>L~>- ( J-> < X«wJI 
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»Xd Lgjl~*£»cJ L\j .a .1 ojULJI ^j/3o\\ l^lu t j~c-j\y&}\ ^jg- ►^ibjl 

AjJb- ^ tJu?-jJl .LSUJ o-VjJL?- iLjUu! SX>4 i^SljJI ^ ij^io 

j*Jlp d)l5 Jl ^x^jLJI (J^3»- .1ji J^J i*UaJl ^»IJU>*I~3 jjJiaj (Jjl>- (_jJJl t,_^9jjw 
JL5J .Earl Ferguson Cook lljS jj—1>-jJ J^J ^^^1 ISUaJl j L>. 

^ isQaJl ,jijj (Jj>- 1971 ^U- o^JU i)li» ^ jL_>Jl ^ ^lSj\/l »Jla 
jXJ j ;^VL iJjS/lj “U^L-Vl Ajljj-Laj d)I c^ b>.~. ftlAJ ^J U Jl l y a J .^jP’lws 
.;_5j-i-Jl ^x^lzll ollaJl ^»Iju>*i~J (J j>- 4s-UJl »jl»- jJl i«L>JI oULJl Lgjl jJ 1*5 

John •! ' *> j '■ p jliill diLi)j^Jlj 

^j-i-Jl ^jUl ^ isUaJl JL«lit (Bennett 

^l»)a5 sji Jslj 120 (iJJLgx — j j!5 jL^aJl — ^al>Jl ( JjJ tiJ j53 ULj 

. j^JaJlj ojl_ i p«JU jUl ^1 JlswaV 4»cjJ ®5C~J|B {j* iji ^J^J J»lj 80 

(21)3 ^yll 491 *p^)Mj I^j-LpxX~uIj J»lj 160 ljJ5t jjSljVl £jJjJj 

oJLa 0*L>-j .(ic-U^aJlj iplj_plj iojLkJIj tc^Jln jJjf-i sji J»lj 320 

A^JiLJl olpjj J*J .(jljjS*!) *uL<aall «jjjJl i g ^U... ^9 oilj_jJl 

,y> *j» J^J Jslj 480 j>*jj 4^>Uia5 iy j£J Jslj 240 _pxj Iju» ® ( ^JL5i*Jl# 

j>%jj ®ApU^<aJlj iplj^Jl® <J^ 280 j>vj (^ojLkiIIj c~J1b 

<w^>vjj sJUSl j-P oljjJiaJ ^ UjVl oSjt, JJ.«J2JU J J53 J»lj40 

^ ^ 0 >- Jl J^aii <Uplj^Jl djUc«M>boJl tji 

<Jl>* ,_j9 JS" j*J jjjjwLyJlj ijjlia aiUaJlj SiLvJl 

Al. < N .. t .a (_JIa 3I d^j.l a .ajXaJl 1 * (_£jJ C-JlS <^jt C^ 2 S"\ ^j-j^Jl 

1^1 .^>»»»I ( _ J Jl AjjI^sJI oljA_Jl ( j^> <ui^Jl <u»53l JjJj .aillaJJ jv 4 Jl>-Li>“l JL- ^ 
J^*JI»—- r —i <Ua>- (^53 ‘ Ooutijl JLi j^Pjlj^Jl 

<ui^Jl <~»53l J*] uiUJLJ A^WJJ .ojb*«jJ jvfJlP (1)15 (_ 5 JJ| 4JJJW5 jtSS/l 

(j-awUJLj ijjlia 4ji 4(21)3 oUajj .4^915 j«p i«_JU3l ^ cJl5 ^b^Jl ^l«laD 
jjla Jl ^IftlaJl ijl jaJ SjJ&xa JjCa (1)15 ^ K fi’j\j^}\ JjJ ^jjiL^aJlj 

Ojll^ollAd ^JldJ ^lil CA^JJI A^l jjU| 
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Ji j> JL» ^J5wj dlJS jjJl>- JLoJj .JjjJI <Jjl Oj^iaJ tAX^a oNT 5 j 6 La I^a 
.i-j_^>J! ^ (_^iLjJl ia*>b«Jl (J^L-* ^«pj ^jj^jJl 0^ 4 j^ 14 (_5® 

^../lllj t(A^-> 4500 _pxj jlia) jjJjSlI LaJjI JjJ CJj^is Lis-'y La ( j£djj 

aJjJlII jSJ j«iJl>-J .(Aw* 3500 J>*A Jda) ^Jl lf\aj*al_j (*C*>< 4000 I~*) 

ol»<d jJjJ jl oJbJL><Jl <Uplj^]l oLxJO lijU«Jl ^a 4j1 AjLit»- jJ < i>S\ 

JOo jy&\ JjSlI JjjJl _^laj j*J tdlJj .U£o-a AsUallj oiUJl ^y> 

o'if'if A~*£>jS/I 0^i£)l .Lfrda l ( j~$l * Jl (_|j . A^lj_pl oL » .o. V >i.aJl jl 

* tf 

t^vtfljJI ^a j .<L?-jl>- a>_J ^J^ycj |*J tl£»..J a1£L~a tojJw» (£J** '■ k ' l . ' - 4 (j~—Jl 
(_JjJL>JI <w~~JI ^S\J ^J L^i53 t aJjJJI Uy j<a la..~a Ikjd OJl£ apI j^Ji jl 

.dL)U ^dl~«Jl 


^jlll a jp.siW 1 g ^'£.■>*' oLno.t>fc<a L^l JjjJl »wflj yu t«UpL^Z>-l Jin A^j>-_j 

Max ^ ^-SU jUftl ^UarNl jJp ,JUJ UL; .ji-U ^ 

LjL^jiil o^w^Jl ^jA a3^«xJI J&£^\ tWcbcr 

.v_dl j*Jk}\ ^ji>J (J^>- t^xUj lauJ SJjJLU jl^I>-'i/l_J .lf»lk» Aaji 

toL>0 o!jL^l>-'yI olfe jgk* ^J .aJjJJI jLgia t^jjjl^^-Vl «l»-l jL$al 

.^JlJl Skjk A-LkP J-a o O^$k 1^53 t^jkJL 

( JSwj (jjjUiu IjIJj ^dJl jl aaJL>*J 4>i^o jj^ 9 fr L>- 

tijIj-i?-jl ^i g-Lo biU3 IjJLo LaJklPj t55lkJlj oiUU }j\jaS s“l l^-ij n k .o 
aJbJL>- Ul^ji oJLfc g ■•■ Oi S/ 

.^j*ilA <Z**Sj {jA LSsjLio jS\ 7l t. , l . S .a .lll ^a 

aJlft> ^ IJilii-al (jjJJl ^LJl jV tiU^p'^l jL~a ^ Jjialll life 

JjjJl ^jLs^- oL>Jl ^ j*J j| u_jwaJl ^ <*Jl I5-bJ^Jl i jlj-aJl 

j»J aJ jjJI JLoJ tAkdl>baJlj t Jj./3PxJl t_oJL^J jl t^v^ljJI ^J . dJi Jaj 

4.kl.» j j—jUj I(jaUl dJWjSl A~~JL (JiS/l tlfeJSlj9 jjL>»^ jl t_-S^I^Jl ^ 

.iilS’ a^pU^-I 


. «o!jUsl>JI |»Li B UjUpL IiJIp JjjJl i_Lusj cajJlLazII ^jLxJI oLl£>- l _ J 3 
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4 JL 9 I aJUjJI oljL»«J)Jl o*i-gj jJjctJLj IjXuJ ^jJl ^Ul J? aL Js oJuJi dlJi 
t<UpLwaJl OjjJI 4(JjjJl Jj . AjL*J| J 10 ^*xj JLp *^^P N 40 

Ailiall^ o-iUl JL,a>- jJ 1^ j -po.il t^j-pj J jl^»Jl aJLx«JI aJUJI 90 <jl ol^ 

oli JLp cJa3b»- ^jlll AlUaJl 1 yjS ^^^Pjlj-oJl jl .a!m**JI 4.»..lail AOJl y> 
y> La yt>- a) jjJl o yup Jd j .^iLJl y> ( JJlaJI lj~i IjJLa?- tJjjJl 

. AoJ>*^ill twol jmoJI J JLp *-U^ dUi 

4 < _ J >-Jj = Jl Jjl*l)l UlJl A... 17 OjLS^ o j^woJl J jjJl JjJ 4<wJl y>ti 1 L y jo ^j-a 

( _ y a3 dUi -tfjldJl ij*Jl obJl^Jl J£J au** aJjL^o oJUli dliA j j£z 

jj> iJjjJl oL*.oo>^ J j-iJl JjLxJI ojljJ jl5 c jL^-VI v_-ipl 

jl5 AjI Joa *-&T3 aJLaJI J j:^ J jj*0«j ^dJl *N_jA 4 ( ji»jl JJjAAJ 

j*-^J £-l>—Jl ^-^Pj toL^Jo»- o Jl JLoIa Jp’ j*-Ajlil 4 a-mj L-—' I y> 4 ( J-«a3VI y* 

tAj^bJl jS- a1.7.,i?I| ^JwjLsx^JI jl idL)^ Jl . JiJli J JLP AlaiU^oJU 

J C.»«J 4ijJ^JI jJ ^J1 Jl AiU^L 4j>l^lj AiJtflj 4«» r >Jj>Jlj 
4 ijP jVIj ^ y*. yp \ , <43) aJ jjJl <0>L*^0>t« a^jIj ^jIjaJI oL>- J*>- 

. a_a9j-oJI I«1a l y <_o_jjJI 5.5 Lp ^jjPjlj^Jl ApllaLwiI ( J J 

Lajj^Is Jp AiUall ^1 Ala«««>Jl A«LaJI CjLJ-oj«JI JajL>o7 4j^JJl ^»jUI jJ 

A .1 ^ g > *AAJb^« -bJj*- 

aJ jjJl aJLo*p CjI5 (oJamJI L^\p«Jl JUpI j Jo JjI^j ^JL)I ap!J l 

jJ A^ijZa^JI 0>ljl^>xJl OolJb jl -X*j _^~Jl |>Ual)l 0>l ^**5” Jl>- Jl A...-7 

oULJl y> |JL>- j£Jl ( j^> j Jo J j-J I olJJJl ^ ijb 4vU Jl jUi J .jjJaJl 

Ojl y~ AsLU (L) Jl>- Jl (J Am~«JL]I AlUall J-v<3>i 7 ^Jl Aj^>b<jl AoJl oUjI^IIj 
L o JOj t Jl*JL .LJLp o>JiJu ^jijl jloo'b/1 <o>lj AJbbU IjJ <o>»Jj L *~J ‘ J 9 ^ 

j u ^ui ^ ijw» I^J>" j[3 AdUftJl (1) 

jtJ 4j| Jl t^iL« jl J'L- 4 

IjX^o La-Upj .biJL)^ JIJLo d)jiaAj 1^15^ >1 LojI^ Jl 

Jft-Jl t^UJaJl) Ojju*>ij ^--Ul j^p olS' vl^>- ^L*i? ^jA 

^^l>wi\/l ^jA 0j~£ ^IjlpI L^>-Li»I (juJLoJl JULcJl ^1 
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0 (JjjJl <dLtfXurW»Ji ^jlj^il OUjk~>»^ £jA (JliCjVl jj»A > 0 j*J 

ojlj^»U Jai-uii! ^*j ^ jjj** .j^^Lia 

jjjjIS jjJLs^Jl abyty Jl>-jl£ pllaJl li* t«chiefdoms aUp^JIn j$> 

J>^>- Ufljl i«_j j»JI olSjt Ujj t_^1 i_i'5U-l o-iLi ^jip 

UJ Ijl>- jjajJuL ®aUp_^Jl® d)1 jJ . 0 j—jSUl 4 jpUa>-VI olaUDl 

Jb (^JbLJl) aUpj)l ij! Ljjji tpj J La. l l (Jlij'^/I IJLa J>\>- tijJL?- 

^■ ■> t(_£J? j* jl£a ^y ~* . o . l l {jA Oj^S oUa^ jUfl>-l l$«9 pJ C4aJ>wi pjVj Ij^alil 

aUpjll <daJL< j *J .^.gfrLjl jj-j ( JSwj jUSUl <JU-_pl L^&jj 

.|» ^ *"■ a>^/ islLJlj oiUJl oJb ^glp 4la9U«aJl |»^«pl laT «rfl ^s d)l^ Ujj 

p-fUljli ^^ip o jia :r J\ ^^ip ala£^ k^JI j*ai\ { y>^ j\^CsA Ujj tiaj^kll oJLgj 

obUaP aLjjVl (jLf-jJl iijS Ujj tp. ^ a»^l» y^ al»- ^jjJLJl yUlj LjJIp- jJjj (^JL)I 
.)g.j Jb jJJS JjjJ . 43 Q 3 JIJ ObUJl •C-Jta 4~*S ^JjlJLa ^ 5jU^>- C—»Jb t4SiJUj> 
tJbl^laJl <bUaJl JjbJllJ .<LjU.«~*>»JI 0jJlU ^yljjUJl jl^I^I Jjgk 

.^jpUi^-I JLi*J jj$b y^^aJl {j* l jx> m t^LjVl y**SLi) 
^yJUl p^jjaJt (_^>" JJ>U)l J gp-aU Ull yij^fcJl A j fl j5 > p-Uj ^yJl 4»-Udl 
jjjji*J J^SUl <jjJUtaJI oblaJl Jjp- jJ <Ua>L>- tiljjJl yJj^J <uU-P ^ Uajl p-f~»I Jb 
al^pj C-J>iJ jU$Ul JU-jJI aMJja ^5j Ujj 1 j>-l C-3j ^ ,^.^IjU>- C>>sj ^5J 

l j-» La jj^Uj Ijj 15 jJ 4jUaJlj obUJI 0 ^ja yAMj j_jLp aiasU^jJI 

^9 Uaial 1 ^ --1 •Al) (^JUb (jl yab t<UwjU-a OjLp^J l ojLA aUJUJI 

.UiU^JasJl 0 j^Jl |>IJpwjIj (^jI j^ai\ j> CjIjI^I^I jj^i» 

A.w*Ua^ Oj^a j! yLp LJHJ 0^ djAaj j 

jjjjjl5 ojjjj y^j*^ A.ojJLaJl jlaSlI j*JLp jLil U5 t«Ua>-^UJL» {ja j*j 

J) il yi^J jtUa ^ o j$> 5^SUJI JjjJl J5 jl d970 ^ Robert Caraeiro 

( _ S ^UJJ 4l>li ylaU«j A~ja>»Jl jl^SlI jUbj (^1 4<C^a ■_ 9j 

.GI~Lj SJilia® y]»U«Jl ajja CJIS 4Jjjjl5 oUKj .UKp ^jU^nP j jSj 

^ ** 

(^jUbadil t _^9 Ua^> (IUj AiUaJlj obUJl Jl.,p>- jl5 taJU 4. ■iCi , >Jl _^Jl jLbj 

^jjJJl yjUll jl5 t jJUJJ 4>uuj objJlp&a ji Jaiid -b»-jJ cJl^ a ia ., > «.^. H 
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^j^jiaA £j* 4jJ_jS|l ft-i* ^ IJ«ilp 

f ^£’ 4«o^gl\j ftlj^SSll jjPlpx-i^U ^jijJl *—43j-*Jl Ijbft C^j^^Jl J^^aJ 

. < 44 U*^I (^pUt 

^4j_)t .ft j£~±]\ ilj-Ul ^jJj£z 0.a..g.a1 ^jdl 4^t„jl Cal^a J \jjA .llllA (jl? 

^JiJbJl jvj*^ 4jL^j JLfu dUS 120 j>«j ^tk^f <£ y— “ d 

4]a»-^L»Jlj SjIjip- ^!?t ijLs3 j-SUJl ftU*«j'ill ^ ^lill ^JJlj 

4jJj 1 SiU*)^ J=^' i? J, J t/ IS'** (Jl ‘uij^ 1 0=i ^ 

j/i I JjdJl jt 4 dUi Ji JU l&j-V V-JI J^L- 

d)l? L» tlt-.-i aJIp 4~*JIp ejl j>- oli oJl? j~a .*.II dUi o ( _ J Jl 

4ji isU^NL; .AO-Jl .JjJLpJI ^3j (1 )j?j Jii ^JJl t JlaS/l ^-..ijlgJl si 

(J^As«- JSl jUaal (JLdlwal A.*gpy}\ jLjj oijb ,_j-P>jS|i ft>—a.s^i 

Ls41jI life jJjJj .ij^So*>L^ oljjj jjp ^jU ‘ is ^r~ > ft^liJl dllj 

.ftj^jft JjJ 04 ^y>j liJW-Ul e jf ^.Il Jl iaUp^fU JbJl ^ -i5 

ftj]a..~l) ^jA JbJ^il O^UI L«jj j^plj^jJl ^JiJ _JJ SJaljlaJl 4 »*-Ip«JIj 

^ApU IjLjiJl (1)oi Jais3 l$l?v»j j«?i ^Lia ^jlp ftLJl ^jlp ftjla...,.Jl l)Sl i4jJ? 

.<Ua_JLs^/Ij U>~J! 4~jlloJl c^LAsM jl i£o ^jPjliJl Al?laj Jlp ^ ^la~.~) 

? * 

|«J JlS Ool? 4«j|I 4_Ji JL>JI (_><^diU ft(J_j-Ul C4 

<—^jiil ji <—jN! -i^a Aplj^Jl 

sJLA j^3 l(iJL)S |t-pjj .ft 4 JjjJl LX^a La....ft U »jjj jl? ftj?LaJl 

£7y../sl (1)1 ( ( J.>Q.».'>Jl ^ tj^i (»J ll)} S ,x.<a)l ( j4> (1)1? L^MJta J^bJl ftjJt? ^IsLaJl 
^Jj? jft t l O j I 3 •«.■ 1 1 l>- oJlfr ^3 oJL^J olJj 

(j^ (_)-«-*-)I v ^jA ji>«j oLUlyjj^Jlj ijii jj>Jl ^ "JA? d)S/jJI aIpUJI 
.OjIjI..(t'1 l 4j4hJ I4-.^lla (l)^£j Loj tAjtjJI (Jl^>*S{I oJLft ^Jla 
t 5 ® Ala j£\ Op- (»a5t iJjaJl ^ij?i 1 -b (/ 

jJbJl 4 j (_^JJ| ic-ljjjl V (_$JJ| jJU^lJI APtOj siiJj (1)1? .JbJb>cJl jvJLoJl 

tciUi ^1 oLiiaj • l ^~>--)lJJ ALliJI aJIj-pJIj XjLJl sL><Jl ^ aftlja JasAAj 
ftl~i\/l IX —1 ^J g .aV 1 Oal^-ilJl Q> ^ -g...al tAx^LlJl Lwaljjl (Jj j.a ^9 4al 
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IjLa jJ c J^^^dl ^«SSfi jUaill ^Jl asL^>\ caJjJs jk p 

. jJUdlll 

Jj jJl ( j-j jJ^-IaJI j: ,-.aJ caJ jfCj> Ji> AjJ^j UaIj J 

J«l£3l |»,Ja.->cJ) c/i! j\>%a jj-j £jl jj < _ 5 zJl c y £— *Jl JpUJ! J i-jL&JI JiJ 
jjj *■» tJjjJl (j» lJ>- jl$il J»l£Jl Jl t)lj~»«JJ 

o>LJLb J^ . IJjI a-pL^NI o>L^gJl oJLa **—a^>u c^j^ Jl 

AjI ij!*-J cl£Jl>- '• • ( j-» AjI ,_^>- ®(JjJ Jl JjflOll® aJIoP- OC<J| 

^ JjjJl jl ?*-i>IJI jaj .^jVl Jp JsSlI Jp caJj.s jjj {ja a-Lxa J»Lo 
c >> . 

.hy a«pL*^j-I ^L> jl> 

^y> jJ^T - L“ J^J tlJbJL>- AsUa JJG »(JjjJl J ^llJ^lM tJSls J>- 

ojjk jl o . tu «l jtJ co(JjjJl c5^L*j I tS^*i JLi*J ij^-j (j^»« o Jl 

.SjUaJI J ^jA eJbJL?- £-1 jl jJL>- J ( ^iiJbJL>Jl AiUaJlj OjLdl £y> 0 j~Si Jl oLoiJl 
AiL^^lL Aj j./loJl olol^*Vlj CjjJj^Jl Lo J Aj»^jjl ^iJSfl jUi ^yi+jaz.JJ 

.huacas ^ja\S\j^ I^.Ip ( Jki ^Jl^ Jjii <J JjL^dl jlj*J y* 1*^“ Ji^Jl (Jl 
Stonehenge j~a L^»j a^>t .,^11 AjjSll jUs>-Vl OlS A^jJjVI ^L-dl 
LajLj JLi ^yiL^oJI eJlfc jl J*i>«**Jl Ail cO>l j JaxJl e«AA ^y> a j>* ' «a< \ 

U15 daJLdl jLojco aJxwuI^j Lo-o ^s\ «chiefdoms 

.eiijjJl ciI»,i>.'.xa ^ SJjLo oUw ULo 
aJjjJI jU^I j^is dj>«J ca^pIjjJI oL>-Lx>-^U Ai«Jb^ Jl ^U>NL aJUJj 
iJJ cJlj <jl^~Jl (j~j (_j^l^~f'^l j»^"^dl ajI^j Jl i^JIaII 

oLjX ^J I j^iJl_j ajjjJI o>L^Ux>-Nl t J djJig- c^JJjJ as^jj . (46> ^^d' 

A-i^S J Cfl&>Jj Aa^JuJI Ol?-Ll>-Nl AaJ >-y C.ojJ .aJjJJI CaLj;_0J aJlo^JI 

J^ 5-jjJl ijJjJl (j-» ^Ijjl Jl clio A.ai..:.o.ll aJ jjJl J^ Ak^U^dlj A.kLJl J oUJi 
jLd cJ5 JC; j*J jl cc-JLil ApL^a» C>oJj .CaLx-o—>< wdl oJla J o J JiVl *LapSll 
|>l^»JI jij~0A ^Sj jl5 vl~>- cA^jdl A«..Jall A^^Uk^Ml CaIjIaJI J e JLdl aJjJ ’’ 

jLol c->t^sA»l caJLojJI oJla .jaa)Ij ( j ~o.. t ll Jl JjJjaj |^a_)LxpL l' 

A«^a ^UiSfl ^jIJaJI jljJ oJLk Ulo cAolaJl 5JL*jULi oJLjI_ ll ^I^jVI 8 Jw>Jl aJj_UI 
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JjJ .IXIsta Ajjj j*aJ\ oL>-Lo-^/l Oj w l l$iS/ {£ ( _ y Lf’ 

oIm>«JI ^ ^l ^J l a_^JL)I jLiSlij aJjjJI <l)Li1 ^~odl i «1 a 

.Ij_ji ijbjNl * »L ajj^JJI A'.o^gll (Jl>«^ A«pLoi^ , ^ll 

Jjall J54I0 

1000 i _^>«a <J^L>- . ( _ y **L»l Jl iljjJl jl&j) i£.>l 

L<ajl JjjJl Ijj tlX~o 0 ..1X3.0. ) I jL^jS/I jLjj ^9 SjSLoJl (JjjJl j^o -Iaj K~» 
Oj j& I*JlflJ Al»j ajL**_} ^ASwJl j)o‘J l ( j~> 1^*9 (1)1 ^jsljJl ^j*a jl£ ^ 

(_5X*Jl 3Ju^i» apjJI c-jl5tjl ji>-SM oLiij ^ .dUi 

^lp ^JlftJl ^3 AJjjJi CjL*t^X>*-0 j>u 

i J>- jl ^-JLifa toLij ^ij t*!*-; jt-fri^l £r^1 0i*^' «_^1 

0 ji IgjJl) ^jlll S^£jl jJjLiil oliuJ^y ApUaT.ol ^9 d)l5 ^jjb ^j^ji tL^i .Ijix>-I 
.A~pU? A«pljj ^JL*j ijt -dLU) (Jlia ^J-wfllll J)^JjJuoJl JliL Lojj - A^U Ajj*aJj 
jL. ^ja ^Js- AlasUioJl Sl^jJl t-^jA j»J iaIoJLJI ^ »IaJlU dUS ^ajj 
^ \yS>j Jk3 j-^alloJl (jl .AJb^k e.Lj Ajplj^jJl <J_jjJl ^jlp ^ ^IjLa)! 

. Lfc^aJA <_j^ )dtAJ jiS'i/i vXJI jlo X>* . o JI alo- i_J^jL*>1 ^ (1)1^1 ^ g~l»l - Aj^Aa 

■ J-i ,j» ^s»-j >4 Old (^1 ,j» IdUJ jdtj j?^1 «j«dJl JjJJl cwl 

tA^jLaj jJl AJJjl»lj7*Vl ^.JLaJI j*JL*J) i jA A9j jJ«^>Jl AliaVl ^y> ( j^»( 
jJUJI .aJ^uoJI Ajjji’ljr*^' tULo>- tA.y...<a)l 

(j^ifl 1_9 JjXA jA La ^ (iLajSllj LLJI ji Alia'ill CJUJL»vJl 

\£Jja')1 (_59L^Jl Ja^^oaJl ( Jj>-Lv yS’ Chimu aJj^ ^]1 3iU^^/L 
iSj^l (J^j •(^ Huari 

5jL>«J klJLli X . /->Tj .eJbljla oli)-a yS> frUJiVlj j^Ulj t jlSo^U jS\ (J 9 L 3 

Aoj^^JI f^A ^ AaL>-^J l \Sj\SjAa f yA ^9 3JLjiJl OlljL^ o Ji y& A^aLUwa 

* *■ 

aJLft jJa! ^51oj LaJtlP <U^l>- tJLjjij <—>j^»i Jl jjia ^. l . - .llj <.jjjP%i\j 

A^oXjl O . g wotf 1 iO^Lp-LaiM 0«1a ( ^aL ‘ .» o Jl 2 -IaJJ As^Zjj . aI&wiI^j aL-iS/l 

^ aULoA aJLoP- OoJ 1>- . Jbljia SJLAma Laj js\ ^j3 AjjJLJI 

i-Jjf’j 1 —’J^T" Aa3I_^JI jJ^JI ^ AjI ^g.l a » j*J I w ‘(J^l AP^f — < (1)1^ ciUi d)l 
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ajjJLJI 4$LiJl c~>w>t OJUi . JU- J JU' Oceania Ja-s^Jl i a-*jj 

Uyit J y ^Jl 4 !jj»J l 4 j^»*JI Cj^U-^ il J-J2A; l JLuJl «■!Jl*j J IjJjAJ ^i5l 

j_}=r J .jj>Jl t—Jpt jL o jcl.iI J| U t(_$al$JI ia^jxoJl J^-L* jS- ^ Lii-il 
cJj J lj j3 «chiefdoms *Ut)Jl» 015 t Jjl* J~>-jt Jia Ja = >«Jl 
jJ>*j Jl^Jl . ta .^ r .o. H 01 £t^lJl U*J 'OzrfJO^ Jj^j 

.OJJS kl>Jl»u ^jSvJ l£il5 l2U> ljb>- ^JlL (_$IjIa 
f-L?J ( J5 J ^Ul iCwi« <clx 500j 4000 l* x-iajJl ojiiJl J}1>- 

i_~^LxJ 4£-Jl 4JL$J J| iaU^lj t4ia_>ejJl 4~Jl ^a |»g ...,ajl ^-k~Sz J J^iat JL*Jl 
tjLJ^I ^J^c- J^ Ij^tj ^j^jloJ 4*^.Wll oLlaJ O-Us OJlJi p&jj .^jLpj 
JbJLltJl Ja>0i)l OJlJi J Ioj tjlp-ls uljjf 4 ajAa)I jlj^fl JLp jjtj l~^- 

^JUJI ^LJI jJcll jlJI JUJI . Ul) o\J\Sy J LlJlJ Ji JJAJJ J| ^JJI 

£UJl pJU o/i ^JJI OJUi 015 JA J&l J olusy J* y\ ^JJI 

jjl ( ^>-UI <j» Liji ^Ijj 015 ^ jJI tBas van Geel J->- Ola jJI 

^a (Jl jXj ^Jl aOw-JI La <CLa 850 j?«j ■l oi^ t ^ w»4i Jj\ J?LlJl jL$>\ •'S'jJh 

jl^jl ^]l tiJLt-Jl J—w* ^Lp 4JL* {j* ^jw ^>i.o.>o«■» J 1 jl^jJI 

■ yi I Jl oL^^lL t4j»jJl 4-JLoOtJl |JLJ jA J oL>Jl Jlj>*l (J ib>- 

oi xisA>- Jja& tQI./a^aJl j5^> a^-JLJI ajijwi^II Scythians ^^~i Lt >».ll ^jjj! ( J 
|»JUJ .^DlalJOJl ( j» Jbjjjl Q-aji^ L^jIjjI i»)j g -- JL^ 4jJ»J ji5Vl (Jlj>-Sll 
Jaj (_JJJl <C^j C^LkJI j3l ^y*0 j^Jl 4 >xLa J y>- aJlJlj oL> w> . 1 j 2 j?*x xiluSlI cSa 

i_Sj_J aJl CjI jtj 4 JI JuaJ ot J c- a .> ti C " ..>a jjp 

* 4j^.,^^11 cjixao.' Hft i l l t ^ 3 AaxJI cjL jumJ P 1 Oj.x.i O i I I 4«mmJI 

Jla tLg.L.^>«J J CjLLxx]| {jA |JL>- jj53l jlSojl taJjjJl oLxoX^ba J 
j>JIj ( J-~Jlj ^JiJlj cjL oj loJI Jj i4jjI>«jiJI JljSltj ^j~lJI ^LjIj t0^L*jJl 
cOAJjJ 4 >t^Jj .iaUaJlJ S^LoJl Ji.ja>- ( J Jjp^j (_jl J cOJJ^ ^s-jj 

L^jj .LgJiP 43 U 3 J aj«lJLai] 1 (JjjJl o^lS^ 

VfcJ! JJI e>bjb> ]| 4 = pLc>-'ill j 4_ _ j>Jt kL*ljL^«Jl 015 Ajjy iJIjIjI^Zj'^II j£5I 

^v^-jLiOLi JjCj La J ^j>v^Jlj ^lijJl Jl xaLja^lL i j^Loj»«JI JL^ ®jia..~U ^15 j»0I 
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jjiJl Jia j*JiuJl {jA £l jl Jl viUi ^Us-lj .£-*J>toJl Jp 

•t/k'yjjrJl jW»Jlj 

(3JaJl Jia i jLajjU ^Jail JL-j jL£jl J> ti^jbl j«a^M *Lj 4 r^ fcp o* *j^ 

( J**Jlj i ( jij«>«JI L^ia _b>sX—<1 ^Jl iLjlaJl oliLwJl Jp oljbiilj 
J (^j>-SM 3JaJl ^ l-b>- Jl asUp^IL ‘(jj 9 'Jj_JL? v_Jl_^flJl 
^3 L»j litj./a. 11 jf I-Tj /* ll t,^j|jL>t^|l oJp L .^ ilbjia j~P t^jLajljLaJl Jti 

Udjl o-bJl>Jl O^lLuaj^ll J? Ja>- ^»lJjxX-ul .JjJaJl £jj jb»-jJlj tjLJl illlj 

4(_JJaJl <I*Pwpl Luajl J^aUIj j A ~ -ttJl aJL?-JIj ijl>cJl Ala*al jj 

(Jl ‘■iJJS (J^ iS^ J5I JSCij JjjJl J»aj jl>Jlj jljSlIj 

I ^LjJj^l bjj3 Aj yu J oLjjXr^JIj £^X«Jl JjLj jji Oj~*~a jjp 4P j-x 

. ^ypUkJxjl UL~~ ' Jl lUU LoJ>~J t^pLajJI JjcJI aJup 


Ubl».Vl jUrtl jjtlo 

L« jljJb . <LaUla jJU Jl aJjJOI jSl jA APOjJaJ Cp-J JLdJl JLaJl J 

4000 J 5000 La JL-a iJjuJl JsllaJl Jjl OnJliaJl (J^ 1 

tljU>- (^Jj (J jLs-j .(*CjJla ^w»l Ajlp (jllaj (jl fr^aJJ La ^Jp BLa^pl) <U^i 

jl JLa>oJl ^1 y\ ^Lol J^ c~>iLp_j 0-L»Jl ^J i »>nj ( j^LJl aIjLa jIjlp! ojLp 

^c. ^ . ^ 1 i JLJLaJl jjL%]I ^Lkaj 1 |ji^*w ^j«13l l^aLJl c-^/jJ . I g .9 Bjl>cd1 ^Jp 

ttZ^I-b LaJ^J tla^a AdUaJlj ojLaJI Vw J . > - ^jjjS^*ill (ja'LJl J^ |»-ft^L». tp | 

£jA (jl sM -"^ ^^aJl (J>*^ • A^ . ^fta - l l <U>u-IaJl 4 t -wJ 1 pA 4^^Lo^M jLp 

LS t^Nl Jt^xblp oL5wt V_JL«JI ^ 4jjl>tx)l ^jjLal^a Ijjlit ji ^j^JJlaJI 

Oj.*^ (jjlaJl i4jl)S *(_j5l J 'JI 0-3Jl g’.a j~£l I ^J. » .4j (Jljf 

Jl 4>-L?- OjJs L/i»I |» oIPjaj>uJ| ejjb c-Luipl ^ o_bl^la jljLpI 

.jjjjS^SlI (j^LJl £A J^Udl aJJ i.. a..rt' tjL>-l ol ^>-y 

a_j j^JI iJ JLJI (3 J» apLwa ol-b jl5 a^pU^-^II v.^jJI oJl5 tcJ Jl dili 

eJLpl««w»j aJLmJI lijj}\ (j JjIpxj I jj15 LaJ^j ( J^ 

(_JjJL>»j^|l ^La^>-*ifl JLp Ji?l JLdJj .iJjjJl oLWlJ j j*j ^1 JLpxX~»Li jl aJjjJI jLil 
oLca^aa 2 j^>JI o JLa Jp Benedict Anderson jj—jJ c-^jX-jjJj^SlI 
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La jJJS tl.iAni |»g ./l*y j J*j*i l yj^i jtJ A*iljA jSl 

L-L* <LJl*Jl oL^gJl l j& j*J AjjJUdi JjjJl ^ /*°*aS yjj ,oil ^ 

LJIp j»jk jiy£& jlSj tolSXJlj iljLJlj jJl v^ -T ^Jlj ^jjJL 

.^ *a ^o^l^at^ pL|d 

C 

Cj* «1La C Jla AmmJLj cjll^ ^a ^wP^jl ^lp 

p. g -a Jla^jJ jlS^ ,jjjJlj tala^ill £« jJ^abcJl a J iS J j P- Jlj^Jlj La ^9 jJjtJl 

nl)Lit ^ULj tSJbJbj- oU-Lx*-l eJub (iJLiJl jpLL» CjjIj 
<%a>^ J j>- JIJmJIj La <w9l>- v^U^I oL^*^-ji]| c-p>*wal 

4^wj .aLabiaJl ^jjjyJi ^S Ufljt CjLp^JI aJub ili>-^La l j^»j .f-lj^ijl ^a ^LacJl 
jtJLuJ <CUA Jp 4 jjP jm Jl SjUJI iwdjjju j»J ‘oJbJl?- *Li >L>-t jLit O j$> 4 jJJJJ 

j^jlp ^SjJl 4«aa< jJ 4ja»jii tf-L-j Jl ?-jj V eilp) 4yw).l 3 ejj^tXi ^ 1 a JL>-j 4ja~*l^j 
J^Ldl a J i S Ay/li jjjt — jL>- J^ia— jLgjl taJbJlffJI jL^Sil eJlA ^9 .(^L*Jl JI>mJI 

‘UxJj.l'.i^Jlj t^^L-a^l/lj t4x>»^,oJl J¥* »4j AA>Jia\\ o-Ljjj .aUx^JaJl 4£~Jl £« 

lauS^Jlj lLa Jl>- (aj^aJl aJjJJI ^jij ^yJ^A^-Sll jjjjJl ^ L>«jJj> C~U» 

0 U 1 Ijj Oji ^j-a aIIUa oljjlaJ jAj 4<*o .,<*>II j*JLo)l JiaJ LoJ^a 

.4«pU»- ^«.»«p 


^«> a ‘l -IjAaJl IJP Jia Cf* ilJlpt (J^>o 

jLiSlI Q«>a«spt l4J-o-«Jl aJUb .^yS^L^Sli ^UaJl lJUb ^a l^jlJL>wa jt aJjjJl 

|*J (jj t^L*Ji (JLi^-'illj J^aj tijji jLil L^«»,a) 4«9^La^Sll 

^J?4^J OU-L^-'yi iaUjt JjJl?- ^a CJjJu ikiUJJ Ajft^jj i(J pLiJl 
^14^ eJuJl?- 5Jji jlj.it |>ljj>C^I tJllaJI ^^Lp t|»l^>jl {y> I tjb ,4jJjJI 
4^) » ja 4~*^ JjLLa jjji ( Jj«i eiLp £jlj»«Jl 5JjjJl A^S jl Sj .|»^*laL.J 

,4dUaJl j BiUJl 

i^JJl iJL«ijJl ^yjJJl . ib *». LI bJjJl?- olijjju < _yi| 5JjjJI jLjt t _yS| JLSxi'yi 

|«J ti-iUS .4ji5^l>«Jl ajP.j9ll L^J jJL -ZJ oL^-L^-^ll ajLa ^>JU>»j 

U Ip ^jjijLaJ 4^jjJl ol>*Lz»''yi ^a liJlp AaJ**~^a a^jJL>«JI 4^JjJI jiaiJl oLjj-j 

4j>» y j viiLi^I>-l Cj t^iLJLj .jjjPjlj^Jl 4>pU>- t4yL>fcaJ' o\jj X >^ a Jl 
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^U)/l A>wI C^.JJI olj^j UiJlaJt aJ^U-SII aJ jjJI jLo! 

a^jlII v^jl>-Lz>-'yI oijJLl? caIsjj-mJI A.«..kH asUI ^a 4«pl»iJl a^ LJ l 

4jj_j aJJ AA~iaJlD _! ^11 oIjLaJL 1 g ■ p ^ aUI 

ol yy ^j)! viUi (_$at U UIpj • <j*J ^ 

^ cfll 49 jaJI IJla y£~»\j t^j-Pjl^Jlj Sj^s^SlI aJj»UI uloS/ 

IJLs^’ j^^i\ ^}ljLA Ol^ fdl t jjl bJLa ^y> ej>tSj .JjJjSil Jjg J^ 4 ij* 

JjUI Ojljill Jp ljj>- j~S Jl>- ^]| .I- C . a j LfrtA,.,.)a C«jlSj tioUaJl ob^wJI £y> 

. <5l) UiJ\j aJJlJ' J^LJI o=i J ^JU 


l»J uiJJjJ i*w j .L~nljji ^ j~&> J l ^-~ 3 J -ku OJL«Jl Cj i^j~£>y>\l\^ 

cJl? j»j C/'J • jUUJJ ^yjjjSlI jJ-* 4j^s*-Sl! OljiSlI U 

.((A-^jJl 4«_.UUn ■*-il^-'U. i ^». apUja ^yjjjSlI jjjJl <u^jj»Sll aJj-OI jbil 
^ JaIjcJI <uL £j ^yJI ojli^/l jS t^laJL iCjjjJsj t jbiSlI <iUj 


^yJi aJI>-^/Ij iXjli ^*^1 jJLil eJLft < j~ J £ j*--i oU ij^ iaJjJJI aLL* 1 j..:. .aj tiJJi ^yi L»j 
>d>-Sfl oLjVJ l yA~/c£j .A—-P X>j£*> oUl? jtJLw ^y]j ^j—Jj ga*uJI aa-JUId 
JjP jJaJl ( jAaj ^jpIawSM JS3 bJLaa jJLil eJLft l^aJuJl jtJljJl ^yj bJjJL>J| 

.A-i (j j JL-Aj ^JJI 


AJjjJI Cibb«IL»wa ^ JLpjCJIj A^UaJI 

J^yj Lgji ^a IaIjIaIa ■ * j' a. ■>! ■ ^»jjl jjjjjj oU L^-S3 iaa1z»ia JjjJI cJ15 

aJL?-IjJI l^~abjjJl ot jJl ( j»j . a!jjI^» i JaI^JIj |«J 0} t-JliJl 

eJLft lj y?J |>Uaj Ujj iiUaJlj a^L«Jl olddJci 

^yj A./a,./j>i:,a ^ylxwn j ajJ? iaJ y> OaIaaI»u> (JjjJl ( J5 .o^Lil! 

Up A^J? AsUa^ll) t-UJL o Jl JlAicJl £jA aJblJia C->U«5o Bjl>»iilj 

U.i.) j»a3l f j0jtj IwA'.aU Ao gUl jJjUijJ! ^ylp i j,la,.«.»ll I^JJl tAl^^Jlj 


. AjlsIjS^jji oUlUaj B j A ^a |»PJb d)L? aLaUmU 

^JiJl OaLbjJlicb ^^9 A.irt.,rt>«*ia piola.<> ll eJLft OpimpIj 

.UsJUaJIj (JLa»JIj JLoJUail ^1 ^ji ^y-j ^Xj is^S^IjJlj aaIjCLa bJpU~«j 
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.5j3 jk Jl ^L>k»S|I Zjjixjt <upUi*-'ill olajJL*^*Jl iw^ipl 0^ ^cj jJl tiJJS y^~3 

jj^UwSlI iljlpt 0j,la,....ll ^jll <LL>i~~a A->-jl>- Ola jiju> jl^jl (_$ilJ 

0>03 Llj t JCLLaJl -XiicJlj 4dUaJlj ejloJl ^jA yAA C-3 j (_jl _^l OLaSj 

^ylp a j\a^.m\\ oSl j ■ jy^ ^Lia l 5^ j«P ‘—■’l*'’ jJLa«JJ bJuJa- L^>^9 L<ajl 

. 1 a.«~ll ^jj ^1p Aj^oJI «upl»I>-*ill 4A-ia3l Jadl^iJ LjA^>- ^z***a>\ ola^L abJI 
killi .LgJp 0jL....ll ^ylp 4la}UbaU aIjIa O■ tfflit «LA9 c4^ ^ 

te ^ o O Jl a j~»tJI OlfrlaAtll ^jli Ola j1a»JI eJLft OlddJJ yA Jbxil O^IjI>«a 
4aIa 3I jjll oLa^Jl 4j j~a ( *j = J| j5 ^IJIaOmIj l£llp L^Jlp aj,la,....!' pjo 

^IaJI jJLllI <L)IS^ cJLaJI tJJuJl f^^’3 ttilJi ^"33 . aApJiJI lJLs»- a jiS ^l^j*il 
<Uw»L<ii OiljJu ^1 la jJAj l«J $jA V ^Ul yA aJbljXa iljLpI yj SjllSCJl ( *yil 

ajl^a jJLJl j^jUl jL~a P JjIa ( J5ljL) C-aIo t ( J-i£la ^Ujj OjPf 1 Jli \-aS 
l^ljO-Sjl (_ji eiLjjj SSj^ - >a jjP, a J~S OliL~a jS- ola jIaaJI jJij ijij^ 

‘^frV tr 11 tiill^Jl jl^Lili otjb JL3 ip^JI aJlA J-aJj . v^jjJlSUl v T . Jt lOo 

• <Lj_jj^J^/l OlUJl AJLdJ 4jlJb>- y£\ **1*3 j lAplyUl jl^Zal tjj <*!*3jj 4_Llli 

jJlJI yA j»ijdl J S’ j-£-Jl ejji LiajI JjU oibjl iviJUJJ <>«^xjj 

IJL> • ( JuJl <Ujl»_a AS*y OjJI^ .AdUaJlj ailoJlj tjJLjl 4>«JlAa ^j| isl^Nlj 

jtJ tJ-Jl CjljjJ’j toll^>«Jl J_^is tj-i-Jl IfrLa- T tj ^jJI ^j l s AJ l £A tiUi 
OljL-Jlj tjl^iJI v_^l jAj oljlks j tlJL?- aI oI 4 <3jl_?^l 

jI^ZjI f£ &3 .4-o.st yall OljUl OljjUoJI t4j|JL>- jiSSlIj toU>-LiJlj 

• ^ Vi ^a^tj 1 43y**t>*A <Uj Jb OljLwa ^l«Jl JjtJ a>U >l^ * l^^3 

Aa>c 5I oSl j . Jlicll {jA |Jb>- Aj~£ oLaJ aLljl j-i-Jl ip-Ual«-l ^ bit?- I j^e-yl\ lll5j 
^llaJl (J^ inis 03 ji laJLlP J^’ill aJL^> ^j^Ul ^ 3 ^J t4j <Ut9<JLa Aai^j lisli <<J jjSSlI 

‘n -* w ■ t^^alwo> l \ I ^1 ^x 11 «Xjl ^ »^ t i l l AwMMdtAl tAW 

taljjJI |»jA <L»J ^|jl LlPJ .JLdjdl aJbljXa ^JjjJl ^ iSUaJlj a^laJI 

A * a£j OjaZ^j eV'jA jl? .4«^^l^>»Jl lijp yS^l\ ^OA«jJl ^jA A a .flil a*XA 0 y&A 
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ojla-.-ll IjJLftb*- t^yJUljj ,<upIpJI j*Pj£lj_yJj oLp^IL SJjjJI Jai>- 

. Lgla I-Lp- jjibj ^ ^_s> ^jl jLwSj ^Jojj^sdJl oUaJlj SaLJl CjUsJJ 

as^Sjj .c-Ljt^l ^j^pjlj^Jl jto^i OjIS taJjjJi oL* » jj>t-a 

.A*jai»Cj> aJlSLa oli L$-o ^Lp i£jJ-Jl (J»*jdlj 
tojlJLiJlj oUalll jlissL 4 jI^»JI 1. . ,-j l jA 4—-Ju«< ^jp Aj\yj> ^^JLj ji«..<».T. 1| j*Jj 1 
Jj>- ,ej»it JjI d)l (_j>k ^aLJJ (_jjUl v^JJj ^yi L*j 

oijJl ^ Ltfjl (1^-? (^* L>-j -^J jrS*\ 

jji ^ ^U^-iSlI |Ji<w JJ y> <-,y>ji I ^ d*M^* <^1 {►•i 

aML* 

L«1jj .JU-jJ| 111 Ip Jj ^ ■ j>*~ tjj-Pjlj^Jl d^ 4 ® jI«ap 1 d^ 4 p l JLnJl ^ _y® £l* ^JSwJ 
jl jaZ~a\ P Jadlp«J ^Jl ollallj oUJl ^^5 Oj^ji _^»S/I ^lj j_j* ^LJI ®*iljP OL? 

( j» jUwall ( d r JLok)l SjLp g .~®<l OjJo*j It5lj jJI 

Llj t^J-^La |»u J Ja>-'i! L5 t j>-\ iwJb^ {jA (<_Si j+oil ^ycab^) jL$Ul ^j-Ldlallj 

tiiJJj ^yJl (_jL^aj . <S3) d)jJU^ La CjIj-1j>xJ1j jjJaJlj C*JL£ 

v_j1 ^>iJI d)L-;.-Mj t j *- m * ij*j^ji ^.^jj (JlxJl ^!>L; ^Ljas^l ( Jla tjjjJlj i_j^>JI OjL? 
^jjpjlj^Jl d)l^~Jl o^L*JI tjU?-Sll (wJLpI .jj«pjlj*JJ 

^ |».j.‘.. < No 1 i *il J«1)^ *1^- ^1 

d^pjl y*i\ d)l 4 JLajUU jJlJI ^ja v^JUjJj .4^1^11 ^^j^lall 

d)_^jL*j ^jjJl yj| ( jp pJSfl ^.a.a^u d)L jJLJ 4JJJ jl^sL ^jllll . *AJ WMN) | 


I \j > %y&) 

.y>A pJLp ^ jl jJL*Jl lip ^ oL>- 
i j+a>t}\ A>-j ^ylp j till Ip ^yL. wj ^»I»baJl (JLlaJl (^yjLil ^Uaill d)L? 

(_ 5 jjl iJLiidl Splw? | j. ; .yjl.ya:,>-l J^a (j^SCj (jl^j .L^la >»)yftllj jt SJJU ^1 ja 

Jjp JllajSlI (jlS 1 J .|»>T.<all frllJl jjd (_^" 4ajliulll ,_yiljSll 4 pLUp d^ 4 

t Apijil l-^“ ^1^11 |»^*- 4 ^ ^ > ^>«XAaJl 

(^Jl 5^ajjl eL>Jl ( J5LLa ^a (jjJLoLo te-L*i*Jlj t^jjjLaJtaJlj ^jjlIJlj 

^y^j^aSlI ( _y«JUJl i«jt]j-4Jl ( _^<a>JLi tS^yalJLaJl d) j .^i.>. ‘ ^. aJ |H Ajll^ ^ .^JaaIIj L^i>- d^^i 

^^yL L5 (*-s^api Lyon Sprague De Camp ^\S ji ^1 j~* d jJ 


• ( 54 ) 
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^Luu^l J^Lula JjL^j «jiLuA^U LSjj <|J ^j Jj^o ^Jiflrtllp 

jv$J Jjl (jjjgoJI |jjj La J^Lj (jl^uw (jl Jxa «4jUa£ SjLa {jajJzju 

iJJj I^JjlA UjiCj .J^l^uJI 6JA JjJjJI q^auJ^aJI (U^JI Ijf fcjjj 

•S j\n nil! P^Lail^ cJAjloJI (JoijJI fkjjJI Ijj&jI ja I^jI£ 

Jl^jll ■■■-*" J 4,‘u-l.fl 4^jJ1 IgjfijJU Lo£ 4&jLlA^il 


jJLoJ 42U&JI SjLaJI J^Uu-uiI IjaLu <4JjjJa ijjJiill 

0 

£jlil t^jUJI fJL*Jl jj.l^niit Sf.j pIVia i'Q^JJ .c^uJI ( p >ulaJl 
SL^£ {j4J J^AJt J«l&3 ^jJI 3^14jJI ( j«o lj^ jjj£J 1 (jj)MiJ*iflnlt 

^USJI lib 44 mJjflJI 3 .-^n *La jJAaj 6jl^aJI 4 uafl .^nmll ui^il Uxo Ijjtj^i 

^oju 4jujJaJI (££? Jx>i Jj^kJI 


IJL>* oC jIjJLS L^ajt jjk JUt)) jjJLtxll IJL* 

Ujj . t j = -tfl./t~>-^ll ^Qai Wot .ASJj (I 4 I 4 j~£)l o—.aIS’ ji jSs 10 ytXa 
j£*jj toUL t ^^ll ij<3ju uiJUi ^yt j^p jJI ^jIp v_JUJl A»uy» j cJl? 

/ 55) i>^Jlj ^ISoLiL i^UJl villi ^ AA^"J Jit SaIp 
<J jt pLj |>j . Jbljl* JJlaj ^}| OI j^la~JI oJLa viot lAjj,X*j! OXdl jJI jA 

!4aO^A 4mA Jp 4oib^ 4gpl«la«^Al J* cJiiJl ^5 CjI^j (0j<wf jLt 
<Uol>«Jl «Lq^U L> J vl^lia Ol^ jJ 4 l) 1^>»1I O^L^aP ejij j*ill 

^Jl IJLa «-Lj jJLJl ^o-ixiI viJJi JL» |»ljjJI L ^f-j JaLL. ^ad Jjt 

^t../»* |»J tj-iSu IjUuJ ^t c>»«iW»t AjlJb- oLiwJl ji ^s-jj .SjUjJI ^a ^ 
o jA ( j» ^twst ^ypl'.yall j ^»'l J^>- Lit jIjLa*j J_^i>t aJj^Ia aX»J 

^L5Jj*ill ^ jS 1 (_j1p JjcaJIj ■ J^JaI tjLo pULi| 

(Cw 5000 j 6000 jj l» JL«.a!jA>«JI <ojSlI (_ji ^«Jj oiljjJl 

j AjS“ ^jA) 137 jjJiaJ JLmjI ^^jIp jli»t 10 J>«j {jA ^yL«Jl 

u^* “-ik*" J^ t-b ‘0^^* JJj+i • J 4 ^' Si li3 l**J ‘(«r" la* 

t ^|jJl IaJLAmj ^lw?I laJLo tfrl^AttJLI (jjsLu ^!| jj+OSj AjLao 

L»>l jS\ Jta ywsSlI A^pbia^p^ll pLiSl JISLftt CjJLj-ij .Ldji J^t l)L>-SM L-JLpI 
J^Jto Ijblji* Ia}^*-I 1 a -x*" ^yLJl ^jA JaI J^Jto AmjaL>«JIj JuaXj i^LtJl 
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•XaazII Lpbt {y j^SlI J lib •tj''’.^ JJj*i iijr** j^" 

oIpLmJ^| l y Ijj*- jj^II (£^y* oljl^ijVI £y* aJLmJLmx ejL^pL 4jLi>«J juJL«JI 

J_,JJl at h1jI>ijSI1 ajc* j^j LtJ lj jXijlJ i^lujjs? ^jXtl (2003 ^Ip 
. iiUaJl ^ylp |»^Jj*OS- (3_jis ^^lp |»jij e£j>w» lL>- Ijji C-5Jp j j£j ji 0 j~£Jl 

eJL»J .4>-lZ4 oj£45Us Jjl y ■ il./^rali oJjJjj- (_jJsLu ^L^a>-| ( ^JjUT oilp 
f-l^ol JLmj 4j^ 5 ilUS jv-PjJ .^jjUill JliijcJI ^ o4 ~*S (iU3 glil (^jJl y o j~A& 
i<Lil ySfj 4..1>—>■jJ i^slwiSl U^o.a jS> ljL>- jJaJI <L)f «l*y LjjSlI <*JL>-j^oJl 
4JU*Jl ol j ‘/3 ll (jlL^ (4pljjJl ^jp 4s*jUl v_^jlj^all |_jip 4jjjJI USu 
L«.^> (_Jil l_JU«JI Jiiiu»i^ 45Us jJUi 14 (lU3 <L)l£ .(JLaJl jf 

4*^4 Lji £wS jj 4j^l oJLft jJjJj . 4jLjjJl 6j~S Jji jLgjl ^yJl j^jUl <Lj j^dil 

.j~S (^JU ^ 4;plJ_pl JjjJI (JS jj o| tt—JpSl JjjIiJI ti-tjl 

;|Ji>- C-Jj ^ ®4~*S" ^-LoJ j*J (<LjJuJl ^Ij^Jl ( _yi 

4jL£ ^yjj .Ijt>- ojjj ( j5U>I O-Wll C-Jlll i4£jJb«Jl ^la*.IIsS/1 ijJ-® j«jUfc*J jJJOa 

dU3 Lewis Muniford zjjaa^a ^Lp ts^jUl ^ o.x*JU 

:^ 6) JbUS- 

cJUJI (SjduaU **•»- ■•'**■ 4 jjAaM j^- u Jaaj ol^luJI 

Jji^ljJL ^laiwll l^tj uul^ lu| tdjl^ 4 jUj jjJ ^ a " «SeljjJI 4 jl)Lj 

William Rathje f U j oLi J^U- ^ Ol^-UI ^ 

Loj Jll ji I xJI 4>JU« 4JJ3 lip j Cullen Murphy y 

yi <C. AV. Blegcn 4 .^ jj .sj i jU^ll 

■-**» l^iiLu utLtAjI (jl |^J| lolluuA&JI SjIjjJ&J _j ,a> ^ 

(jLiu^lt £ya SjjJLia jIjjt II £ya SjJJ^ C*bl o() n\ SjoiiSLo 3 jjj J 

jl^ .a^Lfi _»^ * L dlliA jL jJlZZ ^ J^ll 6^1 4 j| uuaj 

dibljA|jUa^|j (jSJjj |^ljjJI jiu^j ^>auJd 4il jjaJL iJinTvlj i JJj jl^j} 

SjLAJI CiIj-ujjjJI d A^\< ^a.U 5 jJuj^ ‘ QjU\U ^^.AjJI £ya Sjj-^ 
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jl^IS j£jj LaS *JjlioJI o jjjSJI .4*> mlL 

jjuS £li3j! ,jJJ 4ji^ ji\ inft ^Lu j^.1 ^JJ CtS^ £y* <LiLqaJI 6 JJb 

igjlnlL .aiflj-iJI |Ja.Aa pLIj 5jlc.Jj <^5 mil <jIS 

jLJ juLwt^ ^V*U,11 ujJaJI Jajl^ JaAj^ iIILoj aJA <1h> (j^ 

0 - » ' 

4fljJflll jlJI OJK-OjjI ^j-ojJ1 j^^aj .6 JaJ» ^V^U.11 
^jJl^ tj^3 { jAJlUJJ 44fljYv I) 4jJjJl ^>A ^IjSt 4^1 -^aII (J^-AllJI 

.a^JjLoJl ^JSArwjl (jiliull ci^ll jj-o 4 a Qjja LlL 

Charles o^** jJjLU c—**>■ c 1973 

ol Jl$iL> J jj-Lju ^jJl ^^UJI iijjjjJ jlS3- Jp jlS' jJ 4ji Gunnerson 
m * 

jj53-» lj>-l jl^» J l$pljSl ^ V-b Jp 5JiU«Xa 0 JyA> |t^olij IjJLo 

L*? i jJJi j*Pj • <58)< U j.Litjl oil j jlo Jio Ja.^lb A^jij jjk 0 j3 L^a 5I J-bca 

. aJpIs ^1 (3aJLjJI JobczJ tiioL»- ^Jl AaLLJI ^ !•»*■ Ojjs l JLaJI lip j.—» j 
aJUa Jp jljL-J^i/l o^Las jjjJU oilplj ^jUwJl oLo Jaj jJJi jjiv *‘~i3 
aJ^j tUL>-l jloa jl5 sL>Jl LjJ jlil IwJlp- Jp jJ^aJI jl ( J . A~> l.A. I I {jA Ajl j»pjj .iL »—A 
. Apl?-j Oli AjL1»j j JLi jl —aJl ^j-A ^^53 J jl ijiLJl £yi ( jP Jl C~9jJl L p > " 

^.j^ij AjlloA Oj^lo A*J JLaJI AaUJI jA ‘J-A \ ■»««—! 

t JUljj >( J jJ» A ..rtg-iwi j^jJl Jjio olxijj cJllo ijJUJJ A 3*~JJ .AjJbcoJl 

lfjl^*A ilJlpt ^Ip A,l a< b>^jJ L^j Ja^saJI lA^JI ^a ^aUJI jlkb ^Ip jJuJl OJa^I 
Ol-b 4ji^li ji^l jL^alo ^w?l AjJuJl (JJsLLaJI ( j» jjSJl jSlj .^^LjaojIj |t lj»A ^ 
jjj^3 jjji .< — i . A>jl *il oUUuoj (jAiUl (_ yl-t..t j leJbljlo OliL»A j«P AbjSlI 

aJL*P oJLft j_jlp ojJb ^J*^Ia jjJ^Ul 

tl|,.« aj aJLmJI {j* (-ypSj ,^» ifs^Jl Uau^ jiSSlI pUipbU ^ylj-ijJl J-P iU.l-l'ill 

^^ 3 ! 10 jij ( ^ y pll AmmhaJI ajj^*>&aJ1 a^>J| ^aLnaI^^II ^jA j^ijl ^m^I 

CjlS^ i ( j>^xJl ^Lc- tJjJL>Jl |*Jl*Jl ^3 . JUiol | j^lj»l t _yJl cJ j>*jj (_5j-b«Jl ^ylp ojJL3 

Jil JiLj oI^~Ja Jl asU)/L jJuJl ^jA iiij iaiok-jia oi)l ajI il53L illiA 
oJLa Jla JUa> ApLa ^yolJliJl ^j^JjA^\ ^jJ j jiiJ J l jjJJJ A>i.A3li5 Jlj lliJLP 
^531 tjpl y Jp jb^Aj^S/lj l^ljjl c«»««-pt IaJLp vllJJJ ^ajJLicaJI ( jpI_ / aS/I 

.LojIjjI ^ja AA>iLoJl aj^ojwJI a«>J| o Li 1531 oljlil jj-JLpS/l ( j = ^jj^S/l ^y> Ijl>- 
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c-LoJl oJIp U .. « j iSUsj «UJl ,_j 9 ^-Ul JJy^i 

: m j?i\ v_~«lS ji £Lp U5j ,j 

. t 

jj^jj gL&JI £ja ^uual cIaJI 4ilia ^uJI jiJaj UuifrD 

pljl £u-uat idljhJj iJjS £jA JLaJI (jl£ Lu» jSl ^j&a 4£UaJ1 {jA Ia^> jJj£JI 

,a4j^lll dli-ytma j| d it ■ ^ ,^i*»K ^a) I . a M_Ut^)1 

^jjU o-ULJl J?UjS/l 4dUoJl 4*4*5" jj*JL*j i4*«diJ C*3jJl 

jL>«Jl ^«p I^Jt5 jlmjI 43 ^Jl pLoJI 
<l)l£ Ujc tl.il ja ^ji JL*J ^w?l tjjwaJl j LjUij ^ i»Ll] i L»j t ( _jJaU*Jl j' 1 *^ 

^jjj .A3«ui4 L-l Ija ■ ! ! ^ 

.^*^j_jpljjJl iiUaJl ^Uk»® 4g o .«««j UJ 4 jIJj ojLxc-L jjiaJl IJLfe tiljl^3 

isllaJl j oiUJl ^1 j>C ^>I Jv-JLc-l jjs tcplcdl ojjiJl ^ ttiJUi p*jj 
.|JL>- *^>- 1£ j—< |»J t<u?-Lol t jZ >\jpSl j ixJl 


jU*jl J*J tJ^UM^pVlj jlA3j*ill o J.*.,rt llj oJjjJl C-4«-jljj LeJC 

(2^* Ail vI . J tliUj ^Pjj ( jj JJl ^i.h.1 j^j 43Us oJ*» Q^J3 CjI jl51Xll 

3j^l <l)t 4> fc^X* JI Oj15_j ll*l3j- &> e.L » J eJ3 J- 

AoljJl S^iJl IJU Ij 1 .UjJL>- ^jA IjjL*P_j 3jjwxii J^P v_43JLd SSUaJl 

4jjLJI 49<JLoS|I £■! jr >-1 ^JL4j . JJLoJl 43^~>~< J-P ^1 ^jSl j-iJl jl£jl ,_yl| <Co! 

^jA 4jjU 4>«J_uL iSjJlJl J LjJLP .aJLojJI oJl^J ljll«^ ^llla 

ji ojjji>Jl 4.15JI oJLft ( _ # LxJ jt UJ ^Jj>Jl ,_,1 p d)l£ t4J^ U Ajis>tA 

AsllaJl Ji ^ g lp t^iajlj ^4 j 4j )U1 4^«JUi^/l 4«. ^ 4 j .4aj^J| 4>-l j 3 <1)1 

. (63) 4jj-»Jj 0 J>\ jpSl 


jaU d_>.^<» 

^jSlt c j-JLJ| j_^3 SJUJb^- 4l>- jA Oljj tJJLni Ci 500^ JU» 

<Jji vlJ.V. 1 *- .^ y ^ Ug Sl' ia ; >«^Jl j«P i j ~+ *} jS — ij% Ci^U-j l^ - .a Ua l ^Jl ceJ jaJD 

oljLjj 4jJ><^JI 4iUa3l 4-A^ d)j^jjjS/l j»Jl>u ol Juo AoJ_^P *0?ja 

S^JI Cil>-j^Jl j~&>' JLmjI ^P jll|»^...tfil 3^ .ja...>^ft.1l 
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(_£ j?-\ jJUJl ^yJl i jju aJLoxJIj A«xiJl > Ip I oJlSj ,ob*^Jl 

(—. Iji> ^La ^yj 4jj>sJl O^L»-jjl J^>- liU3 {jA JlujI ^yjj LftjJjiaj tL~aT ^yi 

.AajXmP ps\ kjjl 

A9cJLw> ( jjLa ,_ylp jL»*Jl j_y* Ijl-Aj uiU3 Oj 2 >JJ ^}I La.Up 

100 ^jA »«-»jXAj A«iaj ® T* (_J® .-l*J-J LaJjI P tS^“ (^1 jja ®^Le«a^Lj aJL5J AjjU A»JLtfL 
^yJ}j lAjJljujJlj A~jLw#^|/I ol j ^xX»~aJl j^p ^yJl £*•>^ 44i**> 

Aj )Udl A’-.^.^) 1 JLpI^oII Jib f g 3 LaJ (aIS* |«JljJI A ia^H aJl AajL>»-J! 

jLajCUoI ^yl| oUaj^IL iAj^w> < yi ^jA jS' jS1^a_j 

.t_JL>JI jjj ( j~JLaJjl 1 Ala-al^j aJI o .JLSI l^j^aS/ <3jJiM 

^'jAj .^JUjUpI J^L>- A~J>j ^I S^l J y>- OjjjJj ^LJIIjj ‘lSj-'LJI j^jjLJI ®y> 
^ylp Alaibm^Jlj |JJl>- ^ o jjt, j^wjl i_aJLScJl C.la.oo AaJjlaJl ^oL»Jl tl)1 t^tstfljJI 

.^aJlxJI JLdxllI 

oJL^-l j A*jL~Jj A^Li ^yi A-JJ AjJLp (jisLu Ja^j JL>-jJ oilpj ^yjl jJJ3 
tA~«aljjS/l OjUll ^jiaLft JUu pjj toL»*3 l^~A) A*JjjJI LjjjI LgJLs-b ^yi c 1 a A3 

ol j-jt Cjj^ajj . IJ?Sf I Ja«»rftll j«P o jS*JiZa JiU oKma {jA LaL»j ia-vjJl ^y# L»jI 

( j» ApLkJl aJT (J j>-3 j*j -lS jl5 t ( j»jJl jJJ3 j>u ^yj tA jI AiiJbv oJuio aJL*aJ| ojp 
Jtuaj'illj oULJl ,_j* ojji ,_yll La jPj tAjijjJI LjjjI ^yjl ii^>OxJI 

aJl«p ^yi ^U»sjj 1 ®jji jl^j*ill iJLfe >o ^1^ (^yJI a1»-«>j1aJ 1 olaJJl j-j 

( j» ^yjlSlil d)l.....‘Jl aJL«P oUsLj t<2JJJJ Aj^Xj ^jL-J La jPj t^ypLaJ>Jl 


<-)*>L>- ^ c#~jyrLia ^ylp jji*Jl 

^LJI ^yi Aj ‘«kU* >«.a)l j_jp ,^311(_$^>-1 pLJil ^ (_$JJ1 j-1p ^p^UJl OjiJl 

.l«*>il_j Ljjl Aj jd\ 0jL>»Jl j_jLp A<jLa. *o Jl A)o«gll jjlJ AjL^J^l/L) (Aj^^L>a 1453 

^ylp jjIaJI A-j^aJI Ljjl ^yi <ilsj j!&] |j^ JiLa 

^yA A*3^la j«p Ajhjo jjJJ Oil Ajj>u ejl>sJ 

c._*ab Ji ^ywJilsS/l ^p AiJ^Ul o^Ldll cJl531 j»S/l lip kijJbva pJ jJ viJUi j^p jj 

Ijjl5 tJliJl » ^ylp i«iJLaLJI ojUmj ji Usjp 13} tjl>- (_^1 ^ylp La jl>- ^1 lijS 


230 



1430 |»lp ^J*i j*j4S o*j o* ,_j* jJjdJL ilL—»Sll OjJiUa^aj 

■la...> ooJI aLa oljLjj ^Ijj l~iul Qj a J L’ ^j ejlft*JI L»J~j O^LoJI Juu 

• eJLiu JUtflia ^yll JjJI ^ aJLaa cJl? ^a..~Jjjl ( _ y —JU»Sli 
cLLlS i _^ IAjJUUj Ajj jisl J~a\ jJ!Uj j^jJl tjl5 

OjJUu jJIj 0L~»)ll jt? lw .(^J-3 £y* I-IjI j*J L» jAj) .la...>oo.ll ^«P <1~3 _^J1 

Ojii\ A*llp aaliCo A*^jjftSil jjut~a 

aJLo-JLlI Ij.a«jj_jS|I ^ ill.~o.~ll L~4 j1 L L J J j\s- 

£jA 4 jj£a i _JliJl ^9 oJl? j t aa t~o . l l ala.a^ZoJl ■ -H a.UH ia~>^iJl 

e ^L.. ~ ^ ^jSl] lift jislj-«^ll (JIaj^M t_adj» ~L»- jJ^LlLi t JjjjS jl>*j 

.^jJLlalll Lo^al^s- 

iLg-ofCotj C*jl5 a-bJl>- JjJ Ojglo . j-JLJI ^ 5_bjL>- aL>-ot-L. iljL^ft j 

^4U3 <4jJj>- .0A-pL~A»J AjjUxJ V~~>«j J~as>- ji Jl>- ^yll 

_^JI l ^ .~«.J j i^oJaxJl LlUaj^i ^-Jl oJL>doJl CaIkHaoJI 

L9*j ’U cs® ^Lat (>* 4lJj JlAJJ oJL>wJl 

A~pLoI^I jj—S jJL jJ^>- Oj jl^jl aat~o.ll ( _yla~<jJl. ~j! fl.Ull y^Jifto lijj jJI a 1ft 


jLo-oJ 1_9 ta~t?L>ll aJloD a~ijjUll ajLoj> 1I »4JJi L»j tljo.H-.Oi> ^S'Ju Aj-aLa^ 

.|>^J| Ljj j*j LoJ aJL~*ijll jA 4JJi d)lS^ / 65 ^4oJloJl o^taLcJlj 4 jjI>«JI 

JUaji pjb jlftdl ^wsi .pJlftJl ( J5 Lo>- j algjJl alft o~—i^l t^jll 4JJS llo j 

|^J l^oJl^ 4j^jlaJl v~. > u)l .aj5\., o . l l aJJjjl aJLoP 

<J^1^ {jA a~<?L>Jl aiUaJl J a^loJl oLaa-C a^Lj laid Q j».laT.~ji IjJlS 

Ajplj^ll olftdoJl a J^S ^1^ji ( Ji ^ Ijljj tiUi OjJLaj^ I jfi& LaJLpj .ajlftdl 

j~jS^ 1~JIpj tj*Jl*Jl JS" aJVp ajL~p| ao~aj i4lJi ^jLJI Jubdl ^1 ^jl 
.aftlftJl ^ laid ol iIJl>- a^wai a~la j ol jid 
Igjlp A~oJVp ojI>cj a^~l 1580 |»lp ^^9 

l a . l j j^p lajj^j t^jJlj ( jollp JoP |^mjli f glj 40a ^atj .4 j^m.pj a~ol~* 

SjiIpJ ^Jj aiL~3Nlj tal^LJj aj laaUaJlj a^LoJI 14 »JIp 

j^jIp I^Hp) ( jrfbJl Ji Ijjj ,a~oJj^Mj alftujl ^y> iJla^ ^4531 
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yi* ^ (J^Lj i.f£y-\ ^yJl ojlS oUloUUJl Jij i(jl_c- aI^a 
Uuj t JbJb*- ^jA ^laJj'i/l y ^^aJliJI ( _ s 5L5iJl JLodl Tjl> uiUJiJ 4j**~zJj . (66) c->ljUJl 
c-l_3—- OJbJI ojJjjJl Jidl £l jj! £jA lk J& ,_f*b 

. ^yLal^Jl Id)lj _jt x—i'^Hj 

y 4jJLa«J1 ^jx> I^Sfl y SopL-JI -b Ojz>j^}\ ( _yilj p^jL»ijJ y 

( ja) ^Sll jla SpLaJJ j«p ij jljxJl J ~Jul> ^yp£j ^Sll j_j 9 JLoJ_^ .L*<ilj_jl 

Jl^I LjJLj . >C~*< i—j'ill 10 (J^s*- jj^oij Ld iJbJb*Jl AaJl |tJL*JI AjJjcftJl 

oL j^5w»Jl y> jJi*Jlj ijbu |»J j<»Sl I yj Ijlo oLj^^^oJl 

La)I ypjj ^II (£jJ C^JlS a jiS Cj'ifL*- y t^lallj .4-3j^Jl jl <uLilaJl 

£?< jjai u» ob ais tJ i* e-B 0> 4Ui r»o •>' i/-» sa 
5-Sljw»*ill ( _^lj»S/l c -n . ' -a oj**Sfl ( _ y 5jj3^i/l ( Jj>-L«JI Jp 51 La)I 

y*~J . tl«jJl>Jl 4 »i^a) 1 |*Jp ^j-XS ^J-i i^LJI J>"J dr 4 

.(IjjA-jS/I Jj>-jJI aj^lji 'if Uijit Aa«*jj <_>y d)l£ tO«9jJl dJi ^ 
)a5fl jjpli (3 j^* ^jr 3 !" <y CjLjjIsI^>^ fI j^p UlSj 

C »■ *A")i ^ 1*4^1 AL Jjuj l4aJ^P ^ ^yUl ^ ‘ 5» ) 1 ^3^4l)l J*Ap L*Up 

Oj-jjjS/I <I)l£ t|*Jl*Jl y alj>-Sfl viilj y £JUJ cjJsJl Ojl jj 

jla 5pLJI L ’<> y> Lj jAj aljL^«Jl j_j1p d) 

Ji^ ojjp 5 aj*JI LjjSl AjpLaif'iM 4«iJl OJ (Jijl® K ~^j *^~ 4 (JLL (jlS^ 
oJa-j ^yjl oLplka^/lj JjjJl ( j» 5JU- CaIS^ L*5^j / 6 ^<JL«jJI oJl*> 
^UaJl yP ^3 l^^«j 5)^5 ”jA <Ja).v i)Lft l j£j jtJ c<_>j><J) ^ ° j aZ* ~a 5)L>- ^ 

^ylp .4A>xLl/> 55ijia> Jjl^-«J) ^IJLiwol 4^2*5" l yOPxj oIjIjS ^l>sjil jf 

^ <1^! t)-^ 9 )jUa>- j y*Pyp iiljjSfl <jl£ IrO- ' -o ((JliaJI 

aJLft 5ilp^f 4«jJ_^ifl djI^aJL) ^JLaJl Jyt 4,'Jn^^ j o ll 

ol^** jU ( j~jL»i*Jl 0 y&ji Ljjt ia^Aj jlSL- ol^ L>Jbj ^1 p .5)jjl«JI 

jy <y CrJj*~* l y-'y 


oUjm^Ij ytJl Jxj OhIi 4 ».a tJbJLsM ^iUJi JLmj Cji>* ^bU JjL oUl^p (o) 
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JjP La j&j tiSUaJlj oLJl {jA oJbljXa oL*^ ^jjSM J^-ljJl £l j-saJI i,Jla> 
: (68) l ^iolj c->LJS k^+*~. > -j I o^>* ^ L-$Jp 


JS.UU AjjLkJI ^illuu fjjJlj LyillAflJI 4 ilkJL QI >flJA rtlj 4 juua 1 JIji> 


IjA 6^jjJI SjLjJ 4 <LjJJI Cul^ *AjaIxJI 

^j-o £ui^t *2 '“'“ In 5 in" tln-w j\ll ^Jxtu <j-o AfJ-a 6jln*iiill 

&Li 5 0 ..filT»H 4 ji i^H ^LoJ 


^UiUJ .pJLxll £jA ^JJUA ^ <4jl^,flll ^iC jJLaaIIj t4j)U^JI t j-a 6JjJdi 

klAJuil ^ 4-Jlc. CjLijp-uia j^JI Jtrtj C,L ^j^ill ^lj .^11 4 jaJLaJ1 JjIjaII Jj^jjJI 
iuj^ll! JjI^aJU jAjJ j!^j pJ d aKH 

l^l tf ,> j*j ^iJl oljl^uVl f jA l*x>- j~£i\ ^1 ^l>Jl ^jjS/I ( j^UJl 
j£\ a^jjS/I olx«i>b«Jl Jjc** j* iJLfcj .^U^Jl aJu*p £jL*J 

^ A«^a>J L*S caJLojJI oJl^J t g l y 
Ijl-b Ji ooL? jJl <iUS ^ 4Ajt IJLaj .^Luljxa JSLl, u^SI 
crt t^>-T Ol£a ^1 L*jj ^I-IpIj |*Jlxll k^j\j>- ju^aJI 

jjb IJLaj j-aJlj j*—<*jJl ^Ij slL~>* d\SUi\j ^LS 

liji A>-1>* JL>-aJLpU ^££t iiUaJlj e.>LJl Ojj 
tA~J-*Jl ojjiJl ^La| JjjJaJl .LflAiT ^ |t j «*l JbljXa J^JLj ^SIjJl oL tjjjaJLJ 

.<Upl 4 --^all OJJ^M ^Lal 01^4 ^LftjjJb 

o ^JLp- aIsJLmJI vjiJadl^ 4 ^m^x)I 

a^j>o oJLp JL*jI jJLp ^w«L>Jl OjaJI |«J aj! tL ^ flj 

.5JjJJl Li^Jj cJLs^j iZheng He j JI^ai^ill oiLS o^xJ Ijl>- o 
4<m1US -^5 aJ jla.vl (J-*^ CiiLlJLJ oL»-jj 

j*& Aa^>JI ^jA 4j1 Ijj^3 jv^jS/ L-JJ CAaS^UI 4m!p|>J| oJLA 

^LJl ^ja J^adl iJLxJLil ijJjaIoJI pUj ^Lp Ak)lx«il ^Lp ^a 

*AjLp Jj^ ^a 5 JIp 4aI^Z> IJL?J- oJLju ^Jj 
.^jpU^-I ^Ui V ^jA a!>-^JI 0-jL? tj jj]\ jj^ 

^ ^Ij td-JiJl oljjiaJl ^jA IJL>- ^531 JLa C)\S t^laJL 
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^^aLJl J12SI C-alS j*~\ jjat {j* l^jJ'j toUa«s«Jl J~P 

, J*At (jljXs-l (Jl AaJj*ll (jljSlI A>-J^Jl (*^ j *-^JJ % J7$ *^ > " (Jl |*-ll*l' JjA" 

^1 oUaklsr-aJJ A^-jJl; tAjlkllj oJ>LJl Jp (J j./3p- (Jjt (__y3 —-Jj 

t_—Jl—af Jajj A a^ o ol>- |» goil jl^oVI UjI .o.3-X>w» A«—«—a AdUaj .i jJj C.-L k 

LL-J ^JLp lg—L p ^xJlj to_l~>-j a-JIp SjUj aSwJ< ^ ojj>-jaJl 

•Or^'ty 

J^l>- -ijJLoJl oJLfe ^ji (*^ Jl AaJj*Jl <j*Xa C—>U |»bjZ—a| J*) 

■ Cj A JI oJLfe J^l>- JjJlaSll Cj* JS^ {j* XoJlj jjaLJl ja 1 ®^j-A»XJ| lAj.irtpH 

oj£Jlj ^1 jlw>Jl ^j-JLUSlIj tjJUJl Ja3l^>- tojjj >*< Ja3l^>- apL»^ OjgW 

^9 JLjj tiUS JLaj C^>»—pi ^lll i JjA Jjlj i—9jP £ajl C1 ~aLj LoJAj (iW jSlI 
ijJJ aSLp^Hj .oL*-JJ iiajyi-j A—pjSfl o yyi\ ya AwSjL tjjj£«a ^b 

Ifclp jlU L» ^jAj) A—PjSll 0 j^Jl jJ AjJa ji\ ijjiai I ^a j—£ JjkP ^Lol j»J ttiJJS 
<jbwI (jl ( jp J—jcJJ AdJjla5 AjXajJl 0 jIaJI eJLA J^b~ <CjJuJ| tillj ^9 OLjjJL|)l 

jj«pJl A—1 >j *^l La ^^9 l^JUJl (_£jl—««Jl (jlp 1 Ij^l? j*1p ^L—Jl tjjil! ^j9 |»b j . — -al 

. A—pUl A—a 15 Jl J^b- Ajj«aL*J»J1 |»t)Lp)M jJjL ajj tialSJiJl Lfra.X>ol—«o ^^ll o^iSJI 

!»bjX—at oljJLp ^jA tC-9jJl tillS ^ AojLiJl t^^jSll ASjil O—pU tjlijl a (jl# 1 

l*Pjj .(JUJl J5 ^ja ojjlJl OjlaA>»j SjUo ^ciAoJj LoJ^j LfeJb ^ AwSj'ill Oj^lL til —. o j 

Jjill ^9 L^IpL^ C—«J L»jj) JL>u Oj^ia -X9 |«JLJl ^AaJjp)) |vJ C*9jJl tillS ^9 Ajl 

Jia £y* A^JjjJI e jyP tj*-A^L*J t^b jX— al jJslja »l i(^JLp <Ul 

O-XJ L^-.lj (jlp 1 tA— ——jj j>-t JjLa CJlS - 1S1 la Jj>- (■ j^JI Jo '—.Tj Jl9j . JjUl oJ-A 

. A^lajJl OjliJl tillj ^j9 jaSll 1«XA Jia 1— Abl Lj-9 tiaJ^- -X9 t ( j— jjLij 

a ” » 

Ua—i y j jla-ll lift jl? .vi-aJbJl ^yoljJl g-.»t 11 tA^JjjtJLl A>-ja Jjl ya t-y>*£ 
i>-^LoJl ^ tJliaJl (J—-a ^jlp tlAjUtll jl? ^jJl A-Jfcjl CjI jjlaxJlj L5Jj UoLjjl 
t—> j^— > 1 x11 jlSol tills yL*ojj .AjjbJl AA«JLaSll A. ‘ .ajj Jajl J>jl J*—a JJ t A.L ^g^aJl 

Ljijj 0j«-la*..-l 1 JJJ^J |*J ^jlll ol—aSl' ^ i—11 l>-lji JaiUl tt—>j^aJ^^-oJlj 

-Igllitaj ^g^Jl t. Ajlal l (jlkj ( J5t-lliLScLal jJ^j t^jajJl jjj*J •® i j 5 i«Jl < j^Jlj 
tjjlaxll UL&j .A-pLla-^>^ll oL-iLIaJI ya o^jJl?- ^1 jjt y» aJ j*e»- *il la oJLpL—»J 
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. Ij^- 5 j£S a-bJbj- ol (S^ 4 t^”^jjLJl j_j 9 l-b^3 jl£ (^JJl 

Jjl tJLUJl ( J~—J La jAj ^^Pj—J I _ > *»;^ 3 '' j*JL*JLj L~*9j*a tioljjl ttiJJJJ 

4j>lA>tUal ^Sj (Jlj La A~>J| 4i».»JaU *0 1 j tA....o—Ljl UlP(J jJSjta (J-^2 JjLaJ 

jI&Si ^y* -bj^Jl ^)l oL^VL *uxJl obJlSLU ( J-asI tjS/l 

<I)l£ t(_£jsM ojLkj .Lgla (j^So ^J1 ywaJl AjJIj oLkUUiJl Jj>- al.^a^ll 

oiLjJl Oilj .v^oJbJl a15w> ^ SsJl ^jlxJl ) j— j! tojXiJl eJLfc J^L?>- t|*Jo 

v»»jI^>- j_ylp «75*^i AUiJlj A~*JL*JI tw9jL*^»Jl ^9 Aju j~*]\ 

S 10 ^Jl ^JUJI J* JSS/I t^JaJl 
ls* Jl >—»lpi Cij^> 1825j 1776 

Ujj■» » . * >-. oJ l JLmj |vJ LaXP LSC«^j <2JJi£t^plj .^JOll jJUJU a^SJUJI ej ( j» I g -*< 
£jA IjA- jyQ I £jA pS’j}\ j^ylp 4 ^jjl jj- 4 *A~>~-*Jl »XA < Jl £jA ^|_Jjl (_ylp 
oJl£ j»^l ^ 4 Ja t <^. q 5J_ji Jjl , Ij 5L*> AjijL>wJJ jj^jjjVl ^a\Ss»- 

ji^SlI oL^dpSlI aU.oIjj eJbJL>«Jl iljjJl oJLA ^Lp ejla«»»ll Q,..o." .e.U^aJl iTjIjVjJI 
. ^ J a .xjJl ola.kllj { j0J ^I -ii^o <L*~kMy* |jp»- ( j^l>■ ^ oljj 

Jp OljjLlH oJLA ^ I "j~S LaL$Jl CjJlp-j ^1 tA«—Jyj! Ojjjl C.la.y? tJluj La ^ 

Ljjjl ( J£j<P ^ C »fc»Jl AjLIqj ^ pi ^Ju ^lp 4^J«jl t | _ ? «JLlgSll Ja^t-aJl^i jL>Jl 

jkj t5JL*Jj«Jl_J AjjL.^iVI <U^Aj<aS/l ol ^o . « . T ..». a Jl l)^LaXw»I ^J t«lUi i£^J 
A>ijJjLJI J^L>- AjjjjjSM Ojj_J>JI A»> »J yill ijN llSLcwa L» 

vJUp' la’ .al Jlp- ^1| A^j^aSlI L o ^Jl^L p aJUojJIj aJLwiVI o^J a...,«Jl c_Apc«pI 

Ia^LwiI ( j» l|,.,ajl ^Ja.xjJl 4 jiILJL»JI ^la.ajjl i*jIo-U1I aaa 

Aya.9 jj./ it OJ jj v^JUj Jbu JjjJl eJA ^J^Jl Jl>-j tviUi ^aj .^j^jjtajCLwa'yi 

.111 ^jjSlI |*^»«Jl <CJ |vJ <.<£*>y>\ AjJCA Jaj {jA L o . ‘ - j j tAj. u la. j l a^JL>Jl <w^bJl 
tUl j-*\ <da>-^L«Jlj ojlJ lp- t^ y>^ ^^JpLji aJjL»jj oljjlaj OjJl>- J3j 

.^il^Jl Jj.ptaH »—j^Pj AjoIjJI jjsJl (_5*J 

AojlHI 2Lv^«il :^Ju^UI 

jJLp ^alxll (jyjJl jJjlj^J OlS 1 

}ji jJLi ^J.a.nJ ob-S'la aJL p I ^ -.o j ^LoVl _Laju ^ LjJL>- o>bJL>- Aaj^ls 


235 



ojJLs ^3 ^1 ^ iiUaJl {jA ( 1)j£zj (_jJJl 

5JIp iiUaJI jLzpI pJ td~9jJl viJUi *'— J 3Jl (ji^ 4 j «P ( j^jS/I 
iilk (_JjJlao tl)lj-i*J Jaa'Jlj d)l? iLjia aJuJli . iplwaJl ^ oJLjja eJLft 

j*-P-j_j t^b>-jJl_j il)Jjc«Jl ( j-a 4-PjS/l ipLwaJ Lo^.al (jL*-i^[ 

. olj^>«Jl ji d)L«j^U 5-UJI 0 j a1 J JjJl£ |>Jji p-i t<2JJi 

o\S , J| J^>bj ^J Jl i^aU AmmJL jl>«j jl* 

1— '&*0j o^® t4^^31 Ijla ^jA .jl Lp ^LJl j^ill Jt)L>- IjuJ j*sin II 
jIjSI “o^l 1 _^» - .~I La J 4j3^La 1 800|»U j>t J j_j® — C-<jJ^«alA (1)^9 
ol J_P" *>U-^ jA t(J yjaS £^>u> LgjL ( _£ft_JaJl 

oLvtf^lL; JlLJI IjLA o_j^J c-JLpl aJA j ‘C** 200 —i <2JJ j Juu oJLA oliaJl oL>3-Ij 

s ‘ ’ 

^!»X>cX~al la49 jJmJI . (72> *0^ w »L«a 4 ^LpI® 0^® ( 

L^xJtScJ liL sAjI Ij j&ol jv^S3 i4*>-Lo| ( jJ>\ ^p*i| Lg.-~ai oJkA oj5^«JI 4®UaJl ^1 ^ji 
.L^JS ^ j JaaJl ^ j*-p»® ^Lo^j j£\ 


4iUaJl |_^Lp jJL J l <_}^./?■>«I oJjJl>- 4Ajjja jj flL alj^ <c«pl«^a)l ojjill 0>A^ IJl^A 
JlSjCjl jL&jl £3 La tj3 t^A>ljJI J^aj ^ /v I a«T j| ^ ^JUal ^lp <da3L>«aJlj 4 JLa^)I 

.jwmJI ^jlJI JiSlI (4 Iaa9 ^ aJLp ^plwall 


<**»+*% 5Slt ^jA iSliaJl ( J-^a>o lojiJ ( J5 OjIS^ cCJ_pl ilUi 

a 9 

c jL Lp ^-/Ul 0 AjIJj ;dJJi . J-waJlj jl ipljjJl {j* ZsJ>CLa 

OjJ>vJl j£p AsUa]! ^jA aIjLa (jj j ^ ji jJl tfl (^1^1 


Lw ^ ^ (ja jla (JLkj jJ-i-Lj tjJiS/l ^yLfr LSJa jt) (_5 jAJ| 
IJLa .tJJl^LJl jjL>C!) ^Ljl Oj 15 LaJlIa (JUJLaJl JiAxlII J^a (3j~_a ( J5 wj 

lil^- ‘ _-ti- aj . t# pL*Is«-'i/l JaxiII ^y9 4A^P olj^iu ^Jl J jla^ll 

( JjoJ1j o3^>-^*Jl Cjlp^lil AjjAj olpl v^aj LaJ-^J C^L»jV 1 alJliJl 
a Ji> ^Jl (jJLJI 4,la*A®l jj ^uUJl oL>Jl p|JLp 

4^j-4-1I (JA^LaJI oAp^lU oJbJL^ 4jjJl> ^1 ^uoaI>fa»Jl 

c^JL? (jjslia ( ^pU^a)l ^LilVl *5 jJIj a^j-o ^ oL?j ^jS/l 
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UjLiil tf-LoJlj JbJLs-Jlj l^-ipl d)b 14 jj_j y£i\ oJbJL>j! jjl ./Jo lL aijy> 

^y> A^H-Jo ji\^AA f j& y .... o . l l Jp li>«j jA>- j~<P9 0-3 y \jX)S Jbu ££j-*Jl 

o-L>I^Xa AlblJJi <^LU j> Jbw 0~>0jt t^l.,rti>ll Jl j$\ .,n o II eJLft ( Ji j*J .0 j^S ^1 ^j| 
^X-Jl ^1 JLtwI l JULj . ll-—j A-ALA>JJ> jLcwkLj A3^-—a ^-P OiL«^ OjL>OL«JI ( jA 
4jLjb ^Jp 4±J_y O-3'tj-pl JL3 O-jb JL<J (jSl lA»*Jlp bU AP—l 4»Ii«/9oll 

Jb’ bLopI ^bt ( ^*JbJl ^IJaJI .jbt-JLi J»j«j JLaj OjljUaS 

o3jj» 0~><—isl ^Jl J»L<JI jljpl o^ljj £• 4(3 J ;«->■» j-P 1 .An.; A .An; 

0 l P 

^../g~ll Jw»- -bJj .LjjboO*J IS I y* 1 LgJ J Jl aSUp^IL tAplwaJl Jj-I Jja 4-A-JaJl 

• i jA» 03 J J ^-A-UJt Jp 0jjj ^bl J_j;JI 


j-P JbaJ^U i_A-iSo)lj j-oJl JLaj ^j^aaJI ^ja <*Jj 

tU jjJaLJIj tjJl 1 -> t'“'j tjjA.bll OJUS Jl*jj ^_SIjjJbJl *il J) XL^laJl olil—.o.ll 
j-P 3jSJb _bljXA J^JLi ^^Jsj ^l—dlsl 0_j3 ( j- fl (Cj<AiIJL>- ^b*}fl_j 
yP y (J^b- \ I' ^P A»—Aj f^wJl JjJ .^ jj - p w l l 

J viAJS J5 <1 j .4-aa—11 Oj*>L~>*~oJI jy$& £• O y*ai\ Jl aSUp^IL iJ-XJIj 
. 4--aJJ| oli&Jl ^y>- ijXb.ll Jp yA aJI Jp ^jj-ploJjdl 4-3Jlj JaIII 

^JjjJ j>- i_3 j J 9 (jl t£W»ljJl ^ ^JsaII LiUaj^j ^jS V jl ^walll 

ijXli jjpj t|V>tJjJl ^jjJbw ^3 ^JUxJ^l t-b I^Jl jy^Lx Jl AjL^J ^o3 .ijXli 0—*P3 

( jp Ll>ij LojI (l)jji>«j I jjb .3jS jl) —J jJl jJUa*J| cJb tOLUJl JaA3 
*LJI ^y^A Ob l|«3>-b«Jl oJLa yA I . jjJUaaJIj JbJb>JI j3*l A-*-Ja 

Oj1j^Uw> J| (JJ-3>^Jl <, Jsxl—v»Jl l yA |*J OJ l yA ^A>tJ ^Ajj-oJl J^l 

Thomas y~* j5 ^-j jj (_j ( j-<A ’ -^- o JI ^IS iaL^JL»JI oJJ J>tSj .^j^p! 

.(IXJjt jUu Xli^» jb) JaXJIj syry* Xl y*j»D j?~>cj Newcomen 

{jA Ja^-j ^bJl AlpllaZ.vl J d)b i^yut Jjl JXjI tijXlj Ja 3 b-UPj 

j^JI 0 j^aJI O—ib .L-pLatoI jbt |«3^b«Ji (3bpl (Jj-P_pl ■ ■ i l l 

J1 j A-3j^xJl 0 L 4 JI ^ ^Jbd) <|*A«aJ|j frLJI t jl« JjJ./A.a 

ijXli Jaj C-Jl ^jiJl j-jLa«JL ^3-S/l aJjia«J 1 il^»Jl_j (^L»pS| 1 |»->»jtJ (J^ 1 

.apLa^Hj a ./a-* ^-j Jib j>xa O-jb 
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LjL>- vi«>«ll <jl? L»J-jj i j*!Lp (j' 4 ^! OjiJl oL-*--«> 
^Lmm>u]| ^jA James ^Vatt i?lj 

lid .epli^Ji ^jA ^lS3l jl>iJ! oi^ j>*j> ol*j>- '.*~AJi\ 

OtfOljbu .^~~ ‘ Jlj JjjJl L(jJjI i*U>-LoNl Ala.t.i^fl ( j» £-1 j (JUb ^ylp l^-al-l>OaL 
Oj?ij j jlla ^jJL^' <Jjli»Jlj J»l j <>■■■> • «-»l iajIpI olljj j^ylp (J y *^ ? *i 
oJl? .oJLft jUJl cASj>*» £?>j if-Lv<aJ Upws li jLJL« Ip j yia Matthew Boulton 
.Jjlft JL^- ^ylj JlSjcJI pLUJ t_aJlSi 'jJLj&J lift UjJltII ollaJl jJ+aa ^»|Jb> 0 *l A^y 
Ijtjb (jilll jj-plwaJI J t^jljliaJl {jA JbJb»> £jj jj^Ja ,jJI lid (_$dl La ^J~“l L»j 

jvJ (_jl5l -LL*H jy^ Jb>- jjlJ £»lj ( 3 Ll*a jftpJJ g^Lo^j JlaJl ® jy^ *y>S £»>- 

. j j4^S/1 dj3 jJL J^fta ^Jl (^)Ll5'LoJ1o4j>-LoI 

ijjd £y* ldJl>*l ^aOa ^l l |*J tHjJ ^jiiJl (31 4.«»ftl OJl£ Ll 


t<U»ipj 4 yjijj t4-pl»0-l 4-ilijj C4jdlvJT<l j l4~»L»«i t4l» < ta lOljjlaj ^^a Jj jl ^jjLj 
^jLJ Jly Jl ja-1 C.Jv^.s 'a Is ^5La <UpLw? J 4jjL>o ^jljlia 4ft Jg yQ J lid ^ L*j 


Li j» IjISvX?-I lid (1)L? LjUajjj . 4»jjjli 4 jL*^- 4!Lft ^ip lgjl«P^! 

/ 7< ^j*^jl5d £jA ^»»a*J (^aj^ ~ »a- L ) £l j!s“I Oil y 4JLft ,_jlp Oljl!\Xi^l 

oLllJ oJLft ^jplwp)l oLLp 0 ^ 1 zmm>JI Iji^® 

4la*l jj lid jj j*jj . ^aXX^aJI ^ 0j3 j oj y ji^Sfl 4jtlaJl £ry&l (jli ( jla«ajJI 

i JaJu 4 i*«> 100 (J^L^. 4 j_jjJl sjl^J ^yj O^a Karl Marx ^ySj^A (JjlS^ 

olaJa.ll 0 JU 9 jl .^Joll oLLljiajjJl jj^li j*-^L>Jl ^pL»I>-^II yjci\ lift 

iLaLJl oLala.ll 0»«^u cJLaj la ^_J>J .L^dl Qjj^alll (3 J&>*> ® jftll eJbljXa jJl 

<l-a-*Jl (^jlJ ( Jp-J» jjlp Uijl ol l^jl f ^ l| 1 ^ Mlflt j ^. it l^K. ) tj£ ^ 4 S * 1 ^ 1 OtXaJl 

4^l>- Jbo 0 jj Oa’Ijb ol jJl 


.<JjjJlj 4Jaj1 jJJ ^SjA>* olic^l ^)l <iUi ,<iUi JjtiJ iljjJl 

OolS^ 4 jIj^ ^IaJ» £jA J^i\ Ijb i _gPj 

■ l^J 4llilj-oJl Ai j oJlIl ^ Jl ^ l-4dl 


OiU t^ypb-N^Jl ^<W>«^Jl ^1 £jA Jliz/iM £jA *J>*£ 

Ail JJJlJ ******* (J^lj oljjjJLaJI JjLj ^ 
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J JA\ JiJl J\ viJUS al ij . J J>£i\ jb J p J*jJI Sj>iJl ^ 

ojloII Cj^L*j»iJ| eJLft 4»«p-.jLjjJl JlVl j^ylp tc->j-lJl ( *^p t_ji!Lc]1 |»llaj 

JLftj ..fill (JL«aJ| aL.wI j-iJl wLnPj (J^9i^U 

0j>vd«Jl_j 4jCJ*A«Jl I_9jjlajl LjLlpl Ujw 9_J li^9 .^yPj»»*>Sll 

ojilAjj^*>r o ll oUjISJU 4j jX<Jl jS* o_bJl>JI '-t fl‘- J 

La <. l_J jjJLJl Lo^?^LgI.x»l jv^i OlSj .ljl^...a LaJb^LSj to4UP ^lp 
4 a9sU ^^Jl ii I ^P I Jjto*- Ij-fcj .jS\ U$l*>- 

*|JU>I jj-^j « > j j >!/>.) I jj-ij ilj jio SJuJ c~oli tO-Jl ^ o j£J>%*d\ 

jJLp ^«LJl o j 2 l>\ ol>-l>-jJl ^juJI oLJl Lc-jj .isUaJlj 

oJUo ijjliJi cjLjj^JL jlj jj.~../? ll «-Lj iiL^I c.>»j t ( j»l ^JaaJL l>-bu 

aJL^JLoJ AmpLlsp tills’ till >.^JLp ^olzJl ^*1 ap^».*»«. i>Jl 

. oLdl Ol^ljLoj tlj ^JLJl ((LjjJ ^£jL,dZ)i 

jl Massimo Livi-Bacci ^Uao^l Lsl ^>-j*jJdl jJIp Jli j 

^Up Ji j .^LJ^/I ooliS ^ ioLj 4ju>-Luo oe-La^ jlirJl ollT j>u> Jjc*- 

/i I life 

AajLui .4JjLxo 4._iUc. ^jjjJI jK mil jIoaUI JO in i^jJxtALoJI J'li.D 

* iirtti (jU%j cLull!I (jlc JJjaj ^jalll . ^(2)IS 

t±Jj La Cf^AJj .^jjllll Ja^JI u& J^l 3UI Hill JLflJa^ll (jA 4 jjjJ 

jJ! ^jLaJlj (JxulUJI (j- 4 " J| (Ja2 joJIjaJI t 

(j^ltuA Jc dlitftl^Allj jiC 4flpall U.\1l .».l>i."^A 

4xa^ ^Lj-p 1 La y^jjJuJ (jJlj-oJl) J^S^JI (^a 54xo^ Jl 4 a L a jJlxft OjI£ (^AIaIa 
| ijju io2i 1 ^ ^ i laII ^LLojJI (jl^ .(oLiij) 42U&JI <uiul 

4oJUji^JI sllljA^I Jnilni’l 4jjjljJ t^f^LojI JLoIaI LlAiI 

tlijIjDlj CiLi^ll 4x!LaJI CtLjluallj .Sjjj^ — 4jJa ji 4jjJlj Jftla Ci^ai jl- 
.alijL^oU t pLEj Jc 4aj 12 (J^JaJI (^JaIJ J SjjSljuaJI 

4jjI jZj* ^lo^U 4 mmJJIj 4JLl2jlj 4^ol w Jl opLa^JI OjIS* 4jU^lI>-L» 

.^LU i^UJI SUJI^ 
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^yJl jl a a A a Z a aJL»^ £y./a.‘.)\ j~*a iCjUI^aJIj oULzJl ^|£a 

^ysliill JloaiJI U:..;j .oL*aX>«aJI <.^y> ( J5' ^ AillaJl ^ aJjIa objLl 

^yS Lib! ^ySUill jJcJl (j!5 A^l'.^ll OUaZ^mJI ^yS (_£«jA ^yA^jjjl 

^y)J A^JbJl ^.lj| A^~i Oj^ju i ^Jzp ^aIzII 0^iJl ^aj .^-’ ■ A>*jZj j*JL«J| 4-Aj 
ApljjJl jj g 1» ' fl' a * j»J A**aLaVI CaIjI^Zj*^ 1 i—ijL*A (jl JL>- 

oJL>-lj 3 jA ^wazil jl^Zjl ^ ,j1»IZa £~>» ,_y9 v^jJL>- L» jAj JjjJI 

^jA C..L>- AaJ^jJI ^jA 4jUj*i A>- JA ^Zj! £j. .,!7 7 jl ^yjl (_£L«Ab^ . -l a A3 

l^WlA 1 ^|j8|Wm 4 ^yS J^l ObvA ^yd Lj AmmJIj i ^ l 

3^d^Jl l Jlc- bUzpl LpI x a 

oIaO jJjbL»Jl ^xj jl (J-3 jbjla tzij jaSJI j»J 

oIpLXsaJI ^ylUaj^Jl JbJl Ljji {j* JS” j_j 9 lApjLJl A-ajaJI JjjJI 

. JL*j J*X$J |t-l A.JLs^ <J^3 jS/I A>-j ^yip ^XvAlll jLiXil 4jlJ j jJUj OjI^ . A^uJ^JI 

caIjI^Zj^I ^a aULS a.&\z./»I 1 SjyJl aj_Jj tAjplj^Jl SjjiJl ^y]J (JIazjNI ^|£aj 
0 jZaJI jJUj OJLfr.,1 IA»~aJ vXJjJI ^ySj .^yjLisj ^yA^J ^IjuJil ^y]l Oil ^yjl A»»~. J jjl 
•c.^ 1 ^jA aJUmJI £l y\\ A*^l>-J cJLAazJ) ( jA ^JLiSlI ^1 jb\ jjAjj 
y-laj aJ j»J ^1 AjyJ £^-U |»J ,_yZjl (jl*XlJl ^ C~>T--A>lj 

^jA a«^o i^Di Jaj ^ tijAi^aJl j/jl ^.iJl ^yi 

o^Ia | _yip aJosUiaJI ^ ■j O. x JI ^jA AjI OJL>-j a.c.1‘..aII 2jA.^aJl (jl ^si>ljJl ^aj . r bJI 
oJbljl^Jl ^lAp^ll ijl 4J}~A>%1 A>wZj kiJJS <1)1^ .a»A*J JLOajj 

1^-iL-a IJbJl^J pNjA <jl£ vlnj>- tO-XJl ^^9 Ijijb p| 

IwaJcJLII (CjLI^I <J^>- ^jA Aa 5UJI oltf.laU 
^yjl^jl il-bcdl ^Lxl>| Apljjjl JjiS^ (jl Jaj jlUjA IjaJ (jjL»Jl 

,_yjl (^il I jlA 'JS . AaL*J| A^WjJl J^yj OL^>U |»^J ^blj K-jl5 y_^j J-«Jl 

j^ylp (Jjaj>«JI ^yj JaSII IaIjlp azjJL»JI ^y]| i_aj>^JI ^y> o^>«^Jl ^y> Sij~A jS* ol^jA 
^tlz a Oygi? tkiDjj A>bXjj .^^jLjJ j>- i_ijjjsj iSillaJlj toiUjI ^a ^yiS^j \a 
>( jaIzJ| ( jA (jA yj^ll (|»A^I^aJIj aIj.TjZa aL*U 

aJL»^ oljO t 0 ,_jl?bA ^yj j5*yZJ (^Jl^ AjJJ jaA)I An..,, la 11 ^jIjaJI (jSlj 

.(JL*pS|I oNI>caj jJI ^j^pjUl ( jA Ab ijl jaJI ^yJ ....>- t*ijl^z>-'ill® 

a ( ylp ^tXcll (JLa^I^ AdUaJl o!5ijA ^JuA ^JLP jasbcj ^Jl ^yZp-j 
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*i> j up-Si i o<Ia coii-U -u>wjj O-U ^ o ^ip 

SJb-l>- ^1 y] ya 49j^...,-,.o ^-P aj>- y a jUcjj 4PUu? ^9 4JLU-a 4 J L»P- Oj-X>-_j .^JjLa 

(J\ji Ujijj .4^5 jlS'iH oIjJlH ^ jjabJl ( j^» oSlI l j»JU- t-Aidl 
jj-j^UJI jj-# .j u ( j l l mJIuJI 1 _ ? Ip- t^yllajj-JI _Jt ^Ul 

y> ^s\ J-JUJI JJUxll ojl>Jj l _pU 4 - 0 ^ 11 01 C--.> OllS j»Pjj . 4-ilaJL!l 

JUp-SlI «-1 a 4-9 ^jl(^JUl ^jpl_jll k-49j»»Jl t5^ u 14-A-J? ijl ja Jj-aSjJI 

. <L—Jj*J| o JjCa «J--50I o 15j-lJl ^1 ibUll ^jJip 4«jIoJ| ajJUajl olpjjJUJl ya 
t. 4-b2l)lj 4-aJUll >—9jU*Jl klobjl ;oJLa 4-jlill 4«J^ftJI 4>-ja J^U- 

ola j£p*}\ oIjOj . oU c.:.J l jjjiajj vlol jZ>*a <J Up-SI I oIp-jj-IU o>vdl 
l«JUIl i<jU»Jl loUaUOl i|«JUII j~~>j ^j9 Uajl 

j*-UJl (_yU OjJ-a-Xaa kills 4>*«I»j .4P- jLlI 4-a jiJl oljjia ^j9 

ll-X>- 4j^i)l 01-UJl ^9 ^^>*3 OlIS j^Pjj .Jbljla _^>«J ,_ylp- 4-JLiJlj 

SiL^llOlii-i^JA^wljubj.jJLJl^iJLiLi ^ 4^>-j j^jjJ il ^sSl I ja Sybils lib* 

• 4-a. U Jl k»Sll jja J--5* .1.AP- |t-Ull ••-.flj ^jll Oil 4-aJUl! i_SjU«Jl ^9 4ajj-JI 
,_j9 aIaUI 4>cjU v —- .— j tJUJl j*P-jJI » — JLp-1 ^jlljlsi-'ill ^aUj-Jl 4-lp (jllaj U 

JJl frUUll f\^K) (^1 4?-ljJ C-jb UjLj l jyrt S_JUll 

. d l _yU l-i-S~Ij jlSt 4 jjU» 0 jfi jJLl—«^lI j_|~® 

oLN j)\j ^ (^jSll ULoll Jj-01 jj-j ^UuJI frj>«5j 

«^9 (jl>J jiJl ^jlUJl l _ f Lp t _ 5 -al_jJ^I I jv-UlJl oU_^Ss>Jl C— UjI iaJj>wJl 

kill^ jii\ ^tjjllll jt^Uxj <J j>- 4j^j ji ^pULaj ajJ^U aUIp 

( j-<bJl (——«^”l kL—>- tj-i-P ^allll 0_^ill jj-a ^ylill s U<a-1' ,_j9 Ua^9 Jji ^ll 

oJjJl>- 4 -U-xJI aJlA ^Jj .4-^Jbj^ 4-l>«-o oIjjA ^ll 43 Ls£>^|Li ^-..a4j jA 
0-bJ^Jl JaUjJl t(J-9 ya \S*Aj y» 49Li^ jS\ ( J5Lio C-jJl>- L^SJ l^al^llj 

.OjajiJbJIj jJlj tOljU-Jl OllS Jjijj 4pLJ aJlj o\jUai!l ( Jla loNUaJ^U 
OljdJl ^-J 4-4 >Ls- i^-lUJl j-p- 49 U 3 II ^9 5jj U ^aJj>wJl aS- - 

jj-jUJl .If—oj 4 -pUaII (jiaUjI Uaalj Ja ^9-Sll Jj]»U»Jlj 4-pUaaJI 

^j9 Oob’ ijtJUll y> 0 j~S al^>-i jUjC—<1 ya JOJaJI ^li 4-pl-*pll ol-UJl yj Jb-Lijl 
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CjL>- 1>-I 4.1am:I jf ijl y> t jt’ kUa»iJU a^JiUo jS- jl ajJiL« 4 >wj < JUd! 

cJjlii wjjiJJ ^IaII k...1 pi a&-\ |»J 01 juj .UpIupJI oUw^JJ 

JLmjj .^JlmJl ajlx...,..U B^~U«Jlp I.^aj 1 g.,<?.* j l j~i 4.c.l‘../dl <1 >IJlLJ! 

ioU..Jl ki—~9bJ tObo^3 QIt....... : *j Qld-JT o^ 4 !? i<LJliJl <**>^>«JI 42 L 4 * 

^IjjI ( jA IJLa jjt' .a^jLJl *_->^>«J1 jt-lUl ^^Jip 

. jJLoJl ( jj> ljl>- a jtS eJjJL>- £-1 jj! abj ^3j aSUpNIj a.&\;./»ll 

<JL*-1 cjLaoJj*^ ^9 al>-jJl {j* 43 j~w> j-p oL j X^~» OUS 

^jA aj)1 4jjL.:.oJI oli^UJl ^jA t _ y 3l ( «;:./i.:ll ^$^\j . < _ # kdi»Sll 

iam.^j (_^JJI 0 ^ 0 L-* i4JUw~>Jl a jii\ < L~~> - {ja i_9^U>-I .jUxjJ k_~<waJl 

aal '<& j~£ '^ >m (_sH [* 4 ‘^J j*\ jl ajlw< .JjjLi jl i!T jj ^^ip 

* kills .4Pj«Jl aJLfc 4jjXl ^ jJUll { J**iUJl ^ J~&A 

. ^L«J! ( 3 UaX)l (_j3 J^5-jjL aU~JJ 

JjjJl 0l5w ^r,..^a> j-LJI ^jUll Jj^l a^Jl killj klJl£ 

jujjjJI IJia .>-^L.iJl LsAjI ^j^Sj la5,3 OjlJLlI l ‘Cjtj**‘y* ^y*_^ll 

L^aIaUj iIaULmijaj 43 Uj ^1 jj-ifelAsUaJJ 

kjjJU La j 4 1 iJjLmlll ( j» aJbJL>JI ^1jjS/1 aJlA ( J^1 As^zjj .l^j 4 -j?L>J! ( JiJl ( JaL*JJ 
^jJUl ol^LxJlj ^sbdill (jjJLJl ^9 j~& |»L-A)I :JL^I l j~i e^>uiHj 
Co^><jlll eJLft fjA 0_^jL*j 1_j3^jAj jvJ »ljl k_^>LiJI a^Jja ^w?l 1»JCP_J 

.(^lalL IjZmdl O jaZ~a\ ^Jl) Cjls^b^-Nl aJlA ^JlP J3 i 


^3 «JJ a d^Crl‘..li JLaj (4>«JIaJI JiLdl 4>«^0 

^jll kJ^f t ^i ■■ «Jl ^jA tj. S 1 ■ * '^jll 49 LmJI k ■ il^ 

4JIX) ^9 4mw>Lm>S|I Cjljl^oN I JLdJj .4jpl’../all Oljl^JJ ^y«JL*Jl jLijj'il I 

Oi Lft ^J t jAyA -jJI ( JiJlj toL_jl>Jl ^jl^aJl Jii ob>-Ua 4-j?l>-j 

l^>- jJ^ll CkillJU .jJUJI (J.X»., ! LaJl JixJl IJL^ 

jLlil dUS .(j-aljJl oi^11 ^ Up liaOl jiS^M udJlSUll kt-s- oUsTuJl 

(jiaLuJl {jA j_j 9 iw^p-L AA f j£\>‘-ij\ ^jll aSUpNL 4_pUual) ^yaJlp 

. < _ # kdi»Sll JL*d oUk<kX>k« ^ ^ l $*2* (^k^' 
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IjJLkJ Cx>wl vUJ-Lj ipJmM ^yS (3J? w> j^" liw~AJ oljjiaJl aJlfe 0>bji 
^ . ■ ■l pl -La3 ^jA ^P^jl )C lpj \j ^yl^baJl i l A* . j l \^«Jlp 

u$Ajjd jJiaJ <1)1 j_j9 «aS (_jJjS/I a^pLs^I JjjJl oil5 tcpli^pll L^JjJi 

^1p o ^Lp L^pIL:^.I ^ ol£ aj! <2AJi ^ ( _ r J i|» jJl ^y^- 

iwJUJl ^jS *1jilajl ( j—plwaJl <JL»ja)I oS/j . ^>-T ol^» ^ IgjLLp 

^ O^s t^ljJl cJ ^ cJjJJl j-iJJ a* !■*-*{ 

0-^15* UUs >j .aL° 1*J\ g )ji ^y> l^ L »~i olJbJ.jzl\ ^j/> Oj^>-\^i <JL*pS|1 <JL**a 

<_a5U? ji\ 6Jla jJIaj ^LaJI ^^Lp >-Tol£a ^ piyUJl ^bJl ^jA *j~£ iljpi 1 )La 

^pli llJlp J~JU ^j>-\ ^yJ) ^Jjjj ^1 jlSI 3OU 10^JwJ «Ul£« Jilin 

IJlA .ZJuAA aIaIaJI ajiil ^jJlp 4^3l>bftA3 AjIA^SI 4-3 L»j 

.lL-li SIjJ *LjSl *UJl jJ Jjdl 

iijjh L».'-^ij <4-j j^>«Jl j^L»l *Za\jj la:ll tJLft CjJI> tL*«l ^ 

|iJklJbo <-LUS j^pjj .^./tIIj U~~jjJjlj w^JLaJlj <<1 )I^j1jj i^jjS 

a- iJt^j lg-3 <1)^yS O.X>- Oja^IS JbljX4 

4ijJL>- il)|jUL!l ^yS ejjl)l ^jA JjJ^JI ^‘. ./?t'l 4<U~ij vZ>3^Jl ^ySj . 4>-lx« 4 jjjj-aII 

^Ls42ld^/I 4>oijP ^yS SJbJb^il 0^1 JLiJj «j^P \^ ■ *■ «/7 t)I 

AXdl^Z^Jl . ^ . o . l 1 (Jlj^-i (J4 maJI jlk^lJl ^jA ^IjLpf jPaj jjj JbljZd jit (^1 

.•iJjJI jup 9 ^lla./aoj obrUo^Vl «JLa l j/» ; ->»l'i UJIp j*jjj .»l>jf <J£ ^ 


4^JjjdJ AollUl :AjJtLa^l^tl 

A nJH JU>»>i ^yj aJUJI ojjiJl 4 la .^l^i <X>- ,_yJj oljjiaJl a-La jij^ ^ 

jj> oL«^ asJLjo ,_yip SjJlaJI _)£$)& e^->-SM Ci 60 <J\ jlaJj .oL»jJl 4 . o JI 

jl 1 _ojl^Jl i]^L^L LlUp 4la .*jA CjL-jjI>- aJlpL^u oULJl ^jA A3 j..-«.a 

N JLajdl ^jA e-bJl>Jl ^1 jjS/I #JLa 1 i-JL ^j ji\ ( j»j .^ypl’.la.^al y*i O^mPj 

. Lja31i« jjU>d! 

< aljjJlI JjI jJL*^I Jl»j IjJLp <1>^aJI ^ CjIj jla^ll CjIJj 

^ ojLaU «^jIp' »— 9 I j *JU aJLpj |»j A.»aj C*s^Jl j_y9j . 1866 ^ ^ylalUaSlI 

a 1903 ^lp ^y3 JjuJLij ,^j*n ji AjIJj vCal^ kiUjj .a»V.>wLaJl oLNjJl 
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4ji .oljliLl S^jIp <J^>- {j* ^JaJ jA pJl*Jl ^jA 6j~S frl^>-1 

aJ^JLJI 4*jj oli tlJb>- 4.s),e>Cj> oLLJl Jij Jp L^Jj-li OjLS 
l>l £jJ}| 1 oVL^aji'yi y» -Uj-jJl Jc>- L» jAj tC»9jl villi LjJ Ijjiaj t)lS" 

t _ ojlgjl jlSj . yj j . J i. n l l jjll J^L>- J-J «JlA vlJll?J .ol>«3 USva.fl 

jji OAi c Jl ? U.M . t VAIS' jJUl jS* v31*aa>>^/ 1 jMM>J ^1 p JipLf jS 

*U>-b»-jJl 4»jj.^ll vjLlSfl J^L>- (j- 4 A-J^lp-J tLsiljl yZ*~A j JaJ ^J <Jj jJl oUlJl 

.v1aVL>ai^U jLojVl oJIpL—^ojj 


vl~>- ( j<» ^yJlj voL~*«Ip*JI jj) g lal Aj>tJo JL-Ai'ill jj JJ 3 ^ j «Si *t>- 

JlP 0 Ja... JL oL^UnJU villi ^vo...u Jlil j . oLLJI JsIjCj I JulLa I Jl&aj v j£*y*i\ 
ISUaJl J«jo ij3JL J*ju ^Jl cJb- Lwjj . ‘Us^jIpJI CjUUjJI 

A ^ ^ 

Lgj jJSj ^-ll v_AjL1s Jl y 1 |J jj jj C^L-wiilpxll vlAlJb Vijlj*>iJlj (jl^J^AJ A.l./3»ll 
o >ll OUy>~». > -J OjL«AJjI ^9 OL--l>Jl ( Jjl vI~>lS . Aj^.iJI 
C-IS ^Jl J VAP jAa Jl * * j! ill ~ yt jJ&3\ oJLpL~‘M <~«jISj . I Jlj>- Ao/ir.v? 

il^l—wS/1 ^jJlJl (Jlp-^Nli pjS OtA-PJl OJlS Lo.‘«..t vv^JUJl v...laxJlj v—>L u3j 

Jjl<o aSU»J|j J.iLJl «J—S <UaS Lgj|9 v^jjl ^oLa*jj .4-jIj^S3| 


oL«il>- JLp JlP voULJl A^jj ( y vi-iJj^SlI £|j^l J*juj .l i.. -w*j JJi9 

J y\ j~*a ^y I JiL» lilar.-il a^aiII «JLa vlolSj .« j*. iw>j 1*^3 j 

. <76) 0ir i J Jl 0 >11 *L- ^ill Jl >JJ 


A« * v lull 4 ^mnJL aIsmJ^a 4*49^11 v9l^ull 1 • - - i ^ l l.A»X^P 

*JlSL»Jl vAA>»cJl J v vlJ jXiVlj . oJb-b>- oV LuaJl e j jj C.Sllail v^JLaII 0 >1) 

.>.>JL < vll Ji>dl y> IpI J Jio l.».fclS oSl Jp ^>tJlJl oLjlpJ ji^J^/1 

ljb«x>- IjUvaJ! d)Sll .>^.i.i voIaJjvoJI ojJ .a./3m>Cj> v_aJlScj JIaJI jS> 

v1aL> J jvvJI y» A^J l^»lj^sx.T.««il Jl Ail^pNL vAjJ>b«Jlj <wSI^i«Jl oL>J*^JU 
Ll?Lo U.m . | tJUJL>- ^plvxll |»1 jci1I a Iv p v t Jlillj^ .llLiuJl oUJ a«J1^ 

. <77) ^pL*J 1 oL-Jl 

^ oL» Jjc*Jl d)i i aLpj AjJLJ v^jAl_pi C~9 Jl Jj 

tal>* l^~>u lAll^ gXil JUlj . Jlp 1^jw?j jl aJL^j JLxJl J y- 

oUjlJ ^xZj vvillJll A>v«Ijj . lij>J JS (J y- oloJ jvJJ ( ^>lj (jJ 9 jj 
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tjlijl J-*—' Jp lalJsSlIj 4--L-JI Jl>-J Jp .Z&j _ _ JaLidl ^U^pNIj AsUaH 

C- ■• . , > i3 j'il ll* (jlJL a . oLaJ-XaJl ^jJlp J j-ua>Jl J^ j~£j ajjS JSI jL j i—iijjjl 

. ( ^pL»JS^'ill J jj i cJl 0JjJL>- 43Li? Old3.C ( jp £»bjl ^JLxJI ^pLaJS^'ill j»JcJl ( jp 

oIpL udJl Ijl>- ^iSQJ j-»-> Jl sjuju»JI c^LLJl a*sju ^^1 jloJj 

ijL jljUUl eJJ I jut i toNl .ajIxJI J |tJ ^yJI JI-UJI J 

Jl J^jxS i2JJj |»-Pjj . 4_xij4 JL-x>j oLjl~»a JlP Jadl^cJj <u~sll«JI jJL^aXJ 
^Jl SJJl ^-p luiflil Jiiu oljl^Jl ejut i4™^»LoJl <Uw> 20 

cJJl&Jl ^~s^l ^JLxJl CjULJI J5j oSf J^JL> LJ^Axl~ul 

.aJLp sLaJpNl 

. a»JjaJI ^J illUl i>-j^Jl LajLipL l-jIjjUtII oJla J? 
tjjplJl vl~9Jl ,Jj . JjuJIj ®A»Jjj«JI® a«AS ap lw? 0-«j jt iaafl a jlaJl a jut J^b*- 

IJxj JS"! aJLp 4 ^ 3 Ldj 4^*^ 1 jl& ^jl «u)j . JIaJI J^xljJl ^3 AJbUt ^IjlpI J-^-* 
iwi^lx>-l .lllut Jl Jj *il tl jj ULSj L jLaj Js j JaJl I jut 01 ^»Pjj .as j~»< ^p 

. jJLxJI J jp- aJuLJI JaJl CjL^>-jj oljlfjlj cA^JLaJI Jl jJ'Jl J 

JlxJl JJl^aVl ^jA 43^m« 4 ^P ol .a5 JjJXU tAjt w lJl 4aJ "^*J A>«*Zj 
Ap U ., cJ lJJS -LiiJj • j &I 0_^j 0^ ^jiaJl ^jA vl~>- ^Jlat (Ji Jj 

tvlUi Jl (_iLa jj .ijjii olij |JU«- AjJ ./aj jt tol5j»Jl aJL ^j ^Jl tiljjl 

l~~J 0 jtC— a tjSfl (_JI O'jUjJl |vP-^4 NJ lg».'.„.fl> ^Jl olJLll oi 

jj^jj^SlI j'iljjJJ A™jJL 4^3 L>-_j tjj^wsLjl ^^jJjtxJI J^^j . I j Jp sL»JipNl 

jjjJl ^jA j>-\ jlSJ ^ al jSlIj olo_JoJl JJ ^a J»J tjjjjlj 

J^jLf ^ AS ^oJI IJa ^ g •■! .A jj LshJI mj^LalxJI IJl>" JiSJl j*iSl J^l (j^ 9 ^ 

OlJLJl OmjI^ LJUs >—3j—ij 1 JalUsSlI J Lw ijljJu ( J SJUJl tj jl)l jj 

ts* (^^ l~!Jj U~i V t^jJlj) JJjJlj j^J-Jl ft ly- ^J a-pIj (^J-^/l 

• OLaU^JIj A»pU.i(Jl i^>l>clljlj »|4^»^.UIl ^jIjaJI JjUL) 
44 — 4 J jjJl ifljLJl aJsjIJ l (.A. ' . i jl oLlaljA»J-Ul ^jA I ,J 

4./3>w ./1>- Jl 4 m<«X^3Ij aJ jjJl t^l^dJl IJa JjJj . Jlxj 4_A»*>«J J l^il ^pj 

cIaU^L^^NI L»pbJ J^l J^/l jb^l a jut ^a J^]| ^n....j31 ^^illjJ 4 >t_Jo^ . ^jjl 
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4*ljjJl i-jUjI j~& Jo- ^yJl > *■ lw y;LUJJ I jl 4~L>kpJl 

^y> 5 jJS ^ (JIaj j»J t kills ^>j .i)j.LJI Jlp ^^yJl 

OIjJJI olft ^y> Uoaj jt j»«pj •!>■ (_sH iJjjJl ilajljJl 


olftj .j^JLxJI 4-JL ^yJj IgUi..* ^yJl 4«»««llll ijlj^JU 4>t_Jo ^^o-\i ol y olS c 
j^JO l» jftj JJ ^yS JUwJi JLftolU ^j^bxpjl .il^gwVlj 6 y->\y» • 

■ 4.*.«lall ^ylp ^yJjjJI y^J 

Oyi-oj pI jjLtjl ^llll {y> |Jl>- *j~S .lljpl illlft ^jJl lOljjialJI olft ( J5^ pi’JJ 

oU jIa^JI ^yLp d)j ) 1 j .^yftll. » « * .. /?> OIjJj 

Jj>~j t—JJ t y>-l k)l£» j^y# 4.. w .. * .a kJI_^"l k)_^" jLsM 

.4~»Jl*J| 0 y>i^Jl ^jA J~S Jo- j^yJl 4jJ& jA CjUj^—o ^yjl lift <.4£y~-J> jS- ( Jii (JjSI 

jlftaJI ^ ki--»* 0l£* (^t t—'IftUl pI yiii\ ^jjyft-lg^Jl pN jft ^ la».o i^Oryj 

j^Pjj loJbJl>- oljjlalJl olft C..-...Jj .Oj^o l» oliailj oLJI ^ylp J^asJl 0t 

• CUij (^t ,_y9 J-3 jj-* ii>Jl>- U-» ^Lfto ^ylp k)*bM iIaJoxj lgj^3 killS 
. 9 . * s 

.pI jAii\j pLxp xl ^y» ^ i y~> JjJtJl j» j j - n-tl l jjAj iftjLJl oljjJaxll olft 


killS ^yi Lk> k^y^jlll y* ^jj| {jA oJjJ^- ypIjLoJl olft ^jS’ k-JLiil ^yi j*~o!l 
ao^JI uj^j^itiiJl <yijb ( jp jJIj ^y^jy^Sfl j-Jjsi Ij t5j4^L<iNl aJj«spS|I 

4>-L^i ^bsl ^jM<^L«Jl ^yjAtnJl iJ^j>- uIUjl) aocJZjj .<ulL o .» t Jl 4^^1>«3I 

Jiij . 4jI t> t-oJl 4^ojJl kl^l^laZ^'Nl ^jA |JI>- 4-Jo^ 

oL>-Ul?-Nl ^ysi *y UJlio lloJlp jLiJoVU ^Jw?S/l olji'ill IJb>- j ~£ii kiUS ^o .>» 
llJlloJl J^^lp l^jULdl ^JjJbSlI jjjJlJl . jS“l (jl^JO J_y9 0i^>-^<JI 

^UJJj 4joJb>xj| aI?«^J| iIaU^Lz^'NI iwlal >tj 4a1 OjI^ j&a Aijft ^ylp lij 

yjl CJ^ll ^yj yijjjl ^jjl Jl>-|^ jli^ lift . Vm«i <W 

^ W\ jiL tojjl yjl 4-^-3 J«Jl jl jjall 0 ^ 1 >- yj JjO iyJtl 961 ^lp t yi 

^yd Sjjjjl 4jxiJ! o^Lo^^f 4Aj la S' yAjlU ^jyJLaj (£jsS .il jy>- oA>cX4Jl 

jj-0 4j>- OLol^l kills t^iJ^ll (_S® ® J* ^3^3 ^ y- Alll (3jUl 

^yj y 1 jft Lk? ^ylj OIa^J OijJkJlj ( y^jjL w >jl Ljly->- k-> ylt jyJl yft»Jlj 

jbU IJbJjj- ly^laA jJ-a OjjoUl n bw4 4^s^j Lk»j .(1 — 7) jJ^-ilJl 

(_sH k 5 ^'j £jli Ji® J_^k 4 > 4 l;A t ylp 
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l jjS ljaL»- «usl sAa o^>-1jIj .aJL^JI «<u3Uaa)I ja'D 

<L^aI u Ip 4^«JLp cjLjLaoJ JjJ^*iJI a^xJ^Jl <cjuJ| US jjj* 

LgASj LL>- ^ tO|JL p ^ j-^Jl Jia 

I ( jJ k l jJI jXJl jt-lJJij ^y> cJbe>- 



jjill J^>- iillaJlj aibjl t ^S’ AjjJLJI ajla..>.>U JjkJLJI jxJl l(l—7) J^Lil! 

t5 OjjL-“ a 1*^1 J^>- <LJL*ill ^Ijj 

(L-U . 1968 k_flj j>- j a jtll jIjl« ^\ 

JJK uSj^IdJ , t^«"tlj 2 lSL^JI 

• J_p- iji JSUaJl l y/> (Jlkj ilL#> •>-*•cs® 
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La jAj tjljJJl U*\ J iSUaJI laLiji iJjjJl AjUaJI aJ15j 

J iSUaJl <u^ja oUUa^-l# ^AjijAi itaJl ^y> LlliM 

.(1—7) JjJj>JI J <80> 5jb>ta CjULj An.Ja> Jo?y t®2007 jLxJl 
2007 J jJUl J iSlkll : (1 -7) Jj-^JI 


iy J5J J»ljjl) AiUaJl il jLf^al 


2400 

,JUJI 

230 


6650 


10500 

o«x>w«Jl jJl 

25900 

j* 


<s JJI gL>tJl J 5SIUI :(2-7) JjO^JI 


iy J»ljJL iSUaJl il jLjX—1 


200 

iUJI jUNI 

480 

^1^1 jUJljUVl 

1040 

fJtfcJl ^jp|j^Jl (jL— j^/I 

3080 

^IwaJI oUNl 

9200 



(Cook (1971), p. 136) 

Earl Cook i>5JL«*Jl iijULJI t(2—7) 

.(il^S L^«JL9 «ImiI IJLa ol.ljjLaJl) jJL-Jl ^AcjjLJI iSliaJl 

. J jAaj> Jl>- Jl iljLwJ <UplwaJI ol*c<>Jj>t*Jl J flSjNl jyJU t ( jJj-l»«Jl jlS" J 

(jL-jVl® ^Ha-Aaj jl ^s^ljJl ( j»j 
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( J J uj J5I 4 SQ 9 1971 ^l*Jl ^y 0.X>O*JI oLNAji l^lOA^U jjtaJl 

lp-lii y I p^>- O-Lo Igji j*Pj \S^ tOVl L«j ii jLiL» sy lass 

■il j£jj> iljpSlI l j S J (jliiNlj -Ci^11 kiUi JO iillaD ^j. tJa . o . Zol l 

AjUall jj-^sj oil^yjl Sis SjJU L»JjJ . t-^yjljl jlj AJ 

^bJl y* J^ll V o-s> JJU ijl-Uj _jl A^jJLdJl t0lw<0>«.aJI ^y 

yt ^l^iSll (J* j*—£ |*J SjS ^ll ^^lp l l j . /f> tl\ 

\^hy* t Jl^>-S/l y->^ y i^jJijj 4j^jJU3j oJLa ^ \a*A _^Jl u*J .55UJI 

. 43 U 2 JI (JLajO*! A^jl! Sj ji3 

<\ .|<9«t *il oJiji ol (J jifu> Jp* ^lijSll eJlA (jl ^1 

^3 .iILla ol^ aIa! jlill ^1»x>«z**fl 

jji Ju!jSlI j-lJl aIiv-Ijj ^-lslj 80 y sy t J53 islkJl ^»ljj>oJ 
^ ^j-LJI y sy i»lj 2400j>«j ^1 jUl y 

ji I-1 aj -Sy (Jf^l l*\j 10000 j>*-> e«V»0»Jl olTil ^ll JJU jljJj klll^T.-i Lj 
ktU^ |>Pj_j jJLjl ^wcjjllll (J^?- iy 30 j)>*-‘.j <■ acl.^. Jl 3 , 3^3 A 3 II 2 JI ^|jl>0«i1 

^ ^j-lJl ilJbdl j\j tl^-iS j-lJl «*fl J-»U; j^JLJl iillaU ^]Uj>-)II JsJtJl j^i 

kiU3 sy oljlX 6 y» jZS^ ,_jJ| jj-'Ul y» 0 *^ 1 4 » ., /a> y» ji 

Jb N |» j.>ojlj _/*Ljl IfJLp j_yJl iSllall ^jlLaJ^lj .0jS° 1 IplflJjl 

.j jJL» 30 j>u (y tOilj Lgjl 

ojlowa Aill? olili? :(3—7) <JjJL^JI 


g^/iijJLaiui aisj 


0,0002 


0,09 

oL'LJl 

2 


15 
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2120000 


4j JjJLilJl ^jl ^Jl 


4jo Jl>*J 1 iJLaJS/l 5jl_^gJl ii^p-UaJI 


ioL> j &\ 


747 aialiJl 2 )j>mJ1 


1*03 i ) j£a i ) 


2j3ji\j J^aJU JLjLaJl Ji.S.)»..ll ^1 jjI cJUtfJ U5 

JjJL>Jl ^ .i-ijytoJl j^£11 ^ y-T <_$! jjU*£ a5U» 

. <8l) |»Ui jS/l« Ja ^a (*^ ‘(3-7) 

J *m «J| Ap\ la , X »<tfl jl^ f C jlj AdUoJl (J^IsjS/I 0 JlA ^«Uj 

aJlA L^HJ l^ixlL .(^Jjjis>-\ll J jL jJl SJLpL>. o j <WsUx)I jpSl 4 .w.... 1 jI| ^a 
Jji al&*0j <U>-l$la j£Sl |»lijl aJjL>i» 4jIj . Jki I^jJL qj LajLip-L ^LdjSH 

A>w..o -Lis ^jjb 

jS\ 3 A*Aa ^&l*../all ( _ r i'jJL,jJ1—JJ^is OjliT l^jJi 

aJjIas jkLa a.& 1 ‘U oU^X^cajl . jlj^JL 4 j\JaJ|^ Splj^Ji 


alj^jl (_»> j^Jbj .Sjji» if-ji 35 +j Sjjia 5s*-_p 20 — ( j ; j o^Ip ^jl_^J ojljs- 

jJj *L»JIj .dljLal L«jl^ liilA ijlif Ujj c(j7iJI <JlfC*>lj^J^A 1000 ^jA mU 

iwjjj jA Sjlj»*Jl tl ~> ^j^Lat ^pIUaJI ^bj^/1 Jijl JLoJj .^»LwJI jlJLa ^^ip 

t^jJl ( _jU > -J .3JJ.S’ i>-jX ^Jcj j»J ^jS“Sll Jl_p-S/l la_JUJI ^ J~S X>- ^jJl 

jisLdl jl SJLwJI JL»JI jkLa ^ oLpLsaJI ^ SJLU ilS 2lL* <. JUuJl ( _JLp 

j*Jl*Jl j«p jLijJl jl i^^ljJI .*UJI ^yJl 

tLfcjjJO uU>IjI^>J l Sjlpjj jULZjL Sjjlia Jl>- l^jJl>ca 

{ j^m <u^3 JjjjJL «^1?1 >mJIj tvillJJ .juaJIj ^aj»Jl 3jjJb>»» ojl5^ 

j 4J o^fl ^Sj |«J (oUljj>ljLj]| i ^s*-jJj jl^JIj ^^>Jl 

. aj^ jvJbJl ^3 oUs-^mJIj jl>»Jl jS- 


tSjl jj<s ^Jl (Jl ^jA ^a\j (30a» SU^aiL ytJLJ ^W;../3~.ll ^a,>« (JUSjJl ^jS 
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• (3^" (_5® ® £CW>t hp^j (jl aaJ>>- ^j . SH I i^iJSj 

3j*mwA jjP (3U:4> ^1>* ^jS 1-Aj ijjjLl 1 

(JtA^- I g~* q *" - ^ " ^yLJI SJbljlA liljpl (jSl JaPd ^a 

«jJa^Jl O-AS^ . ilalJljJl ApIj^J ‘U^-l^-jJl 4pljjJl 4^jl aU_j l ./ 2 t\ taijlJl Jj./aall 

,_ji»La kiUi l jA~aij .ojUJI J j . / a al l J aJl>i» oL»-L/a Jjis^ ,_£* aJUI 

j^JIj tLfcJjj-j ^^>*-**51 ij^j oL j&j i4jJbJL>Jl .iiSUl iZjVij&j 

^ylp Uw&LJj aJLLoJI <L5lJL*Jl .ll^oJlj ^^>*JUl jJij jj^a^aJl ^jA oJL^.‘>- 

j5!j-*JIj toljL—Jlj u Jl^kilj i<JjU«Jl Jjj-J JLsjl*j .jj« 5 ( j^Lia 

ilijUj JO_jJ jlS - j .ojIpxJI (Jj./aall <J i>*l^Jl ^1 p > 'j -'»•*-'' 4(3j»>*jdLJ 4 jjL>*J| 

^JjJl oli>- liJUl o^iaijl 4~9jilt aU *.-V) 4 ^L>mJ| Ob*-l^<JI 

jJLoJl ^j/> Ijjt 4*514^-l«..«»ll OaljJl>fcuaj t ( ^pbJa« 1 a>*yI 

^yJl c-\~Atii\ <*jLi^X»al (^ilj .(4»a1 jZUa\ oUIj->- (Jljj N loSl lj*«5 Ju>- ^jjl 4.j.ft.Ll.l 
O^-b-l l«JLa l4*jL«d3 klaNjbj fr 1./3.4 4i*& ^i_P 4-JL>t-a Jjilt 

Ipjj (jt IJjI JtJ ( j<a i«i*’Jl>»j j|Jj _^P CaV jjj oL«p 1 jp jjjjaJ (j-ajJl ,_j9 

/^^j-SjbjJ j^- t—Sjjk jj-a (JaLgJl £j^Jl IJLa jjifl _^jl JLi oLjISnJI ^a 


iulJUJl ilj*J| ( jj> <3 Jy*- a oLa^J (jlSLJl 4 jJJu ^jSva^JI ( j» 

l_Jlpl tJjLJl jA 0LaJl>aJl ^Ua3 ^tw>i Ol » . ^> fcoJl ^jS ‘UsjL^-J ,4P 

4>waj .C~3j Jj ^<a i^)JL»- La-a ^JSl 4jjJb NL»pl 

^pIjJI {jA ,j~Jj • L f** ta O-Jj Ua> ja— jXaJI ^ Ujj jiJI ( _ r -VjJl frNjA 

apOim^I ^3 ojjiJl o^l«i) ^^aa)1 4m1p jU jNI 

jJLjl 4jjLftt blJLpI oi ijlJI oljULJl ^9 1 g *>.*&£> ^-lUl 

<JljJ N £jA A ijfr> - oNjbbOai 

U <,J^sA>«Jl 4.jlS aI^JL^JI jl>^ &j**S 


.pJfcJLaju jl4jail>t-<jL! ^Aji j>%! ^1p iSUaJlj oLJl ^ 

.L^dI jUaj^bU Up jAj ciJJi to^S jd 4^pUa]l oLuI^mJI Cpcm^I aiftl 

^1 tjujl Jj> ^ULiJI 5J Js&y\ jJiJl ^ ^Jbll JkxJl JLii 

cl*jl^Jl 0 JlA Jla «bj ,AaIp ^3 b(l)bll L^JJIpU^ «UIaj 


251 



ot Loll frLvsbtil 5Jl£j OjUil i2008 ^«^JLi ^5 jtj** (_$® ■ ^- > j^ 

( _ s ic' e-\jj$£}\ olSL«J< JLa 11859 ^Ip ^ ^JUI killS ( Jia I^Jo>- 
V \ljjijj . 4>-^Lp^ Jl ^b>o UL-lj IjLo killS jlSj .^j^JLp ^Lia 

3 ^ft- US jj . fj+0ji i£^$t ftiUS Ob ftJ^jaU 4>-\>- 

^jIp ^i?l JLaJJu 4 JLa1jJI a-c.b-/»ll (l)Lj t^i?l .ibj- J^JLj 

i3Ll*Ul ^«lj i^SjJI 4-pb»*j tAj.«..»iall .ijlj^JJ ibbp^aJl 

i> a u£*i ^ <^1 L^-U' j* iji^U 

^^IpwJI -Xidl {jA ^JliSlI ^IjjS /1 jjAJu 1 —>L^>- ^jJLp ^yJbJl ( _ J pLvi«-'ill -Aid I 
j»P j*JL*Jl (J^>- kl^LajljktJlj iSUaJlj io^LoJIj i^^bJl jjJbj 

p * 

<UpL»~>-Nl ^-SjJLjJ J>- iwij jJs ^a *>L£ j^3 i<uL»jJl a JLa ^y> t-jiftZj ^Jl 43 j~w> 

L$-3 oL?Ji ^l^jl <_ JLp- 1 LaJ^j cC..,ipLpJ jJLJl La^^IjI aJuJI 

,4P^mj U^I>IpI ^jAs\j£j 4A>Lj| ^1 "jJLJl 4la.al y ft 
4ijA ( _jlp jjPjSlI ^la~» ^ip JwUl Ljj^ liNl SJOljla Ol—d JJ kills (_£.ll 

|»l a ».a (1)^9 ftftilljj A>wZj jj*A 4j^l>-j 4 jj-P ^jIj ^JbJl k)l j*Pj ,|Olp kl4b»bwa 

baj^j) 4jLLi frlpj ASjA (_j^ Jj (1)1 j_j9 jft^ Z d)l ojJjltjl Sjl^>«Jl 

ft((ill^ ^4 (_£_^~Jl fC^LtJI .bb i jjl LLjj J5 k)^3 j4^lll ^ilj Jjftj . f gj ^ 

|ol*Jl Jo |>Uki !_j1p 4jj-i>JI oju^pI tL^>wjlJ k_Jlpl ^ ^SJl I JLa ^jJLp 

t kiDS ^Pj ^1^1 .4-pLs<aJl ojjiJl Xa 4-,pl>-j .4jliJl ^<a ^/aljxJJ ^yk-JaJl ^>-jJj-Jl 
^9j .4«»PjSll Ij^jJ^J l ^l^«jl lA>- j-i^Jl jjjJG fclpl .-jl £yi 

kijl^-jll LJLp L^J ft4jpbla.pl 4jS1. j> , j 5 ola k—ill 75 ^>*4 kills .p.^ ft^j^ljll ki~ 9 jJl 
La (J^>- tjvJ tfrjjjJl (J»l... Tj j J^objlj (1)1 jj>Jlj ftjL-J^ll ijkP ,_jl^ il 

Ij » . la* .. ^ |%J ISftjpls 4 jLaJ j^jJo a^lpj ^Uk> jl^Xil il*j» -Ut...^ (_$^JlJI olS l^j 

(J J>- fr^Jl JalwJj ftil_ 3 JU*>U LiU>- 4j^lio 4pb-p k5*J • ftl^.L^kwa (_^>ll ^JbJl b» ftkillS 
jjPjii ji L^jSl (_5 j-LJ 1 ^jwl^xJl (^yl^ILp Jjp kj ym bb^ klJlS ISJ La 

4-pLixJl ^jJLjJ y>r kJj Ji 

f*JLnJl tl ^-1 k-ib > ^a ( ^3 aLaJp Ijb ft ( ja^. b< kll (1)jit! kl^LUxjjlj kl^bJl)!! ^ 
t..'*^/l I . S xj *i/ tUivi Ay*S (ji I y]o |wgaSf ft4j_J^lll OLUjJI kJLi^Zwtl 
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jUS JLajj <.4jj >Jl JjLaJI Oft«-^jlj . Lg.~ t . c - J j*t a>Jl J ASUaJl js\^oa ( j» 

>Jl AiUaJl j^9 i jJJS ^jj .(J>- 1 tJjjjJl AdUaJl a*aJL* >JI IpI jjl 

i« IjJsha «^_jw» aJLa?- >lj (_£j>Jl jUa.tiVl Ala.ol^j lftjj^>«J 

^l fjJljjJi lift JjJj .(j^jSlI ^ f jr* 

* « 

( jft 4j>ubJl AsllaJlj. ^£JI Ljlj-?- jJ-j^I ( _yJ I ^UL ^ jj«jj 

>S1 IgJl t AJUl«ft o ^Juo aJLa>- ^ i^-SIaJI pjo ^L»JJI 

^ (-y'! * s*^* 3 t>* 

CU>mJ <_£j>j! ^LoJiNl ! aK-LJI j^9 l ,jftl_jJl Ci_pl ,_j9j .^»j^3l_ i )L>»A> , yi JLaj 

4-I^aJI «Ift (jj j~*j jl L^^»j ^j~£ jiojij>- ijj pLj A ; gj? aJlSvJLj ^a o j.la....,»J 1 

pL^IaJI jl .AdUall i_^^i ^ ^^Xmmw«J| <Jj ./*‘*-ll i L^uu 

AsliaJl ^jA oijUft j j£j «ld dUi ^Afti ^1 p Ijftlial^l 

^ 5j j>dt*}\ iillaJl ^jA Vj~S l£j»- jU t jJUi ^ j-Jl >>-j .jJ^Sx-^Jl 5>-lia 

.JaJla l^ljjO~-l j»J t(_£j>11 g-UjtfL A*^1 >-j i(_$j>Jl jlla.tiVl 

^9 ^^*>iJl Ja^baJl jI 3 1 ^1 JLaaj 4P> Aj>J| vllA A * » , l >i-qJl * ~ J - L<xl~J 

^Up *- acL Ai 4 jJLjjJ >Ll1 JsLldJ 4£h*Sj j>S\ 1 3nn~.*i j>*a apJj -^g -* aL^>&a 

U^j tJ-9 ^jA <Jl C~Lu?J L»^o JLajI j-LJI a]xu>I^j aJL^LAaJI ^1 >Sll ^jA ll.._i >w» 

A>x> L»l to^L~>*l >Jl jJJb A^a\s>- >-Vl ^1 >Sll la«.<» j jftJU 

jSfl .X^.. ! Li { ^r- ji _^Jl j jiaxJl JaJ tJULij .6ilj)fl J (_5jL«Jl ( jjaJiAl] A>«> jl IaJIamJ 

. <K5) SL>Jl ^1 >V ^^11 jUiVl Jbi ^iUl ^ ^Jl |.IaJ| a^I >;i 

^jlp ^-^UlJl ^ft ^yUl jjUrll L» jl jjla-1' L» jjS 

SjUJI ^1 ^^9 i3jl > jiaj t^jpLfci^-lj <ij^> ^6 .aSLLjJIj 0 L 4 JI 

oJIa ^ a II jLlil jJJ^ ji-Pjj ■ . /?tI L> I ja' .o 1 („)l AAAyJ Ajw 43liaJlj 

.pi jU i3jl _jlll ojift 

^.ijl |>l5*1 j& ^9 aJL^ztmJI oiL^Jl J <zj\jjjJ£ oLjI >—■,« .jhW ^y> 

ol5^ j>^j j^JI >>*1 jb JiU 1 aLJLkJI A.‘..a:.ll aJLu^IL lil .isllaJlj o^L«JD 

jkS L 4 JU 9 jS\ af\js£ ^ili 2]lift Oj^i -*-9 iOlwd>jlj ^jjJlJl olS jP%aj tjl>»Jl 

laa>- ^ jj^llll uu Ijb tljl>- Aftjl ( > .4 ^ ... 9 llJ 6>» l^lP ^11 j jl >ft«Jl ^jA 
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jt (^JuJl ( jLe- J3J ^LlA^I JP I-Laj AilkJlj old I 

.SJOlj^a e»li£ aJL«ju Jl ^ijUI 

C5® j»J .i5 jy~* j»P Aiajt ^ O'iM lilt ^jJl ^jJ> 

14ft Aj A*^l>«jl AP’lai^-'iMj AJLJI i _ijjO JL>-IJ 2jAa ^JL>- (jl 

ij^>- jlj (Jllai abJ AdUaJlj S^LaJl ^y> AS j...,~A jS* C>L«5 Lwj JLaJI JlxJI 

l» iij>- 0 ij^UJl <l)t tj*j ^y* (aJLajJI j£j ''ij .jlSjcM ^y> &jj£ 

•(>J% 

* * 
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44 t .l2.A 


.ij Jj*- jji S^LJl <J^Ls»- iiUaJl CjU&Jj A>%~J JLibcM jIjJ jlj j «1)^ ji 

IJlSU AjI ^ y ^y* Oj^i *A49 Ai V jWi* ij~Sjbjiij>- 

L» <J j>- La j oLajjjL-JI ^jAi .Ltfjl ^9 j*»S/l 0 

d)I <tb»- ji\ #JLa ^9 jJtJi Jm 9 tkiUi . 5jjLi*J) oJLa ^^Lp t^JL>w jj 

*^ |'^— ^ 1 ^mm)I jj) 

t4~»lp jlaj . J. r a>>~ ^ .ll (J^>- oULj JjI LljjJ C.—~J CC-Jb ££^lj 

b_^»»Jl ^,«wJ t4,..>aj C<J^Jl (_j*J . liaLat -i>-jJ L*P - 'J l ( j<» 

JJ ^Jilatll ala ...^!jj LdaJLjl J5 jSl t ( J . ; 2 ,l... >^ Jl _p«j ojjj-aIL A^-y> Aj^-LJI 

!j4A>i I-La ( Ji« ,_jLp iLa^P^I ^Jp j*Pj tkilJjJ .A*ijia ^JU) 

. ^J-.JL*...-.^.!' 4. L a>w^i Lw tjjjjJ 

J~aX»<-oJl ^jC’ 4_«JLp Zjy*a 0^9 ci^IjLj 0j$ |*JLp J~aX»<-oJl |*JLp uSlj 

jjUrll oljUjJ. Oj£j L^>ji <1 .,<a*i IJLaj .aJj^ao oLa^jjLl.«« y» Oj^Sj Iglalj Lu^»j 
iL»LiJl oL>^Lt<j! (1) j£j tciDS jJjwij L>Xpj ,(^>jJi>JI Jl ^jA LgJ^Ls- 

L«j jJ^al^Jlj JaJj-P iJbi J-Sl—jJl Cj^ j-p ^^spL*JI ( jp 

jiSl ^y> L^jjj ^5 L»j iLxjSjJl oIpji)I 0^9 ciD-U c ( J-9 ^jA kIj 
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L)l bia ISI ^L>wJJ aJ jaaa 4^jAj Lxi> JL5 t<Jll«Jl .^J.. Ai ««a< > Jl yO~.J L)l 

■ liAp ^ . .1 

•IILa O — xJ Aji jL^pl ^jS £*/!> (1)1 C ( J..AI.«.i>JI ( jp (OLAjjjLOv £*/!> LoJ.J 
f jAi u .j-ixJl ^jA AaJi^a ^1 y I illjil 4—>*J t^sljJl a Jtu~~A C/Lpjj 

oLpLajI .aJ^^JI oljjJilL> (_JUJ| ^a aJxo y> l^jSl iLJ5jAjt~J? LgJ ol 
(jl j*Pj) ^jjJL)I AammLw^I aIaaI ^ JLiL 1 [\j./*a\\ j»AJ 4aLaP^/Li IgJJJl^ jl^Jl 

o'* y\ ilbA tciDS ^1 AaU^VL; .(UojI tL^->~aj oljjjJl i _yuu L*Jb .IJLa 

LmmAjI j*^ jA 0^^ JLa t jLa. J I t ^Ip (oNl t juP j**Jl 

kLiaJl ( jp a>jUI ^L^Jl jjwJ ol j^-Sll 3 ji joLill >_il ^T ...^l)U 

.OibLaaiJl aJLgJ jL««>a a Lb I j«.1?)...i Jli cAm«JLxJI ol j*ai«z)I aJlA ^oLxil Pj 


_j 4 ju 0 j ^5L*j olp^lU v_a.'../ii Jl>-jj cA3j oLpjJI ^yJl AaUpVlj 


_^»Sl J^Xs^Jl ijlbjl ^^Ip Ulaj .dSajyc* oN 


dijUJlj ^l.)la..|g|j (—Aa'aP ^^awO-ai ^Ajj lialbOljL^tAlIj (JjNjj AjJLltA 

^Jl jlla.ti^U L/ajij jbj*A>l cP^" 


LajLxpL oljjJax)! aJ la \~k*/?j .>■ .aj..^:)I 1 JLa ^a 1X4* Salk jJL/xa ajLxpL 

La JlSv* ^ a ol Jc ^ jJI a j.»./all OlJb-SlI < ~.vJ Jl 3 0~>- j^P oLJUp 

1-ijAU N (jJJb j»^JJ (ji JJ^SlI cJla (1)1 (_3jj«j .J-iJ-aoJl jj-a 

. Lg/I ^ajlj (l)_j5Lo La _jl l (Jl>- (^1 ^yLp OatJL>~ bl (O.L> l lj (J^j 

I4J jjSL ^yJl OlJi?-^ll ,jl 8 aJj 4 >mJI cjNj49mJ|b (-tf...,^'i ilL»A tl^~>-l 
m m * 

0j& vii tiiDS .UaUi 4jt3jla ^ 

jJaaJ 4apLaa1I 0jjJl |>»Aa>j . JmAmaa^JI L® OlJL>-Sll aJLgJ 

i^'jaaLJl Ala JLa CjIS i^JLp ^uLJl o ylll J^l> j^UtII I JLa 

SJpLw»j oLa^X>mJI Jaijtj JLa 10I^LwJl ^jA oUa ^A> Jl)L>- AjL o>LjJ ja 

^Lp i}yA>>*ii la^ls j-JLjl j^Sjj JLa iJlL*Jljj I j^Jl to'il'ill 

Lj5v»j N lLaLaJ aJj 4 ?x^ olj jla Jl a JLa (l)Slj .(l)Sl LaLaJ LjjJ 43 j yt^}\ jap A3 UaJ I 
|»aiij La>Up I4JJ jj- JUO-I jjCaJ l L3U t^J*/£~~«Jl OLa l^Xa^l.a/g) 

• I t * j-p Lai l^al 
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Ia^j j oL>cj Jjuijl «aS Jl cjLrfSu 

J^->u ^ . i Jl ^Ja 4 JULoJl ^J y r itm ^' • A>^»»Jl jL*u J3 

jy*i JJ 0*^1 JL**«S1 £3^l*Jl oLjZmnA {jA JL>o ^Ux> 

Sj3ji\ frLjlJl ^J-3 oJbJL>Jl 43 U 2 JI ^jA ^ Jj-s<a>Jl jJLjl ^lal.J a 
-UHJI oi LajI .*zA)$ o>1a Jl«j ^jj31 

L^j ^j^za jS* ^5LJL« Jl? Ls^ajlj 1 jyu jl5 aj jj> ^jJLJl 

, Aj^JbJt * /2 a ^]] ^>-JjJ 

«wJIp ^9 jJLJl.SJb>-lj aIaa* jj^_t ^S ^9 

^1 £3Jb ^jJ LqJwJJ . ^jJLJI OJjaJLj { ^i\ Jl*AX~~oJI 0j-o^-4 

^•XJI ^9 0 _^p^j 0^9 cIAp O^j 

^jA 13a clJlP ^jiMi2la)l A-JlP Oj£~a j» {j ss** 9 

JglJLj jJLjl \^A^3i ^lll lala^JU lj~S a-^aI aJ o^53 d)1 oLs^JLkaJI 

klliliA Jl^jJ N tAw^LJl ^^JL*Jl jr^i Lgj^j 

(^jJl t^*jL*Jl aiaI^JI iiUJl Jl® tj5j^ jS' l^ jXj 5\m>iJ1 1 jZS 

* aa! zJ*j> ^1 ^jA 5 j^S s^AyzZ ^b o| jj*i 

(jtj ^^Ip Jjw>L a^ l (J^P Jl 3| J^>" 

« 0 
^jlJLl3l ^9 Oj^&ji 4 J J^~ c-3jL h . o J Lrf?l>- ^^JLa ^ ^ 

jU^Jl ^ ^ I^Jl£ ^3Jl fr Lla ~*j Ia bjj **Jl aIJU^/I ^L^JCjj 

cI«*U^UwO ^1-P ^jA ^J^ll ^9 aJLU^# {^*~J «ii^A O^J .A^jJLaJI 

i^ojlia^Jl vJ^Lmm^^a ^Mjla 4a^pLLs^JI J y*~ a^Jlzpx^ 

ji Oy*S>j m 0iJllA jt-lUl J J>- OlA<u>a ^9 iO)l\ ^J>~j .1 ^—Jb 

aS^jULJI 4A9^>- j\ j%JL*J| ^JLp aajIS c^J^jai^-oJl <Ja ^*&>&» ^^jjJ 

•1 

^ji-Aj y^Z f *j£**j tlblj d)l {jr** .^J^ai^-oJl ^p UjI^jj ^Jl oSl ^j-*-> Lp^ 
aJL^J? c^Ip^JI ^p 5 ^9 4~~mZj^\ ^j u JI iJL^Ja cIaIp^JI 
(^1 cJuuS/l J^aIamwoJI NjI UjLipI 1 LJLp ^ill ^jl«J1 

.aJu153 o jS3l 


257 




OjSJJ JLuuil 

LjU ^JL9 !0jl»p\!|]) l-o.g»ll£ ^9 

i^rj Greg Laughlin jAi jJ j Fred Adams yoT Jby <1>L&/»\M 

OjM>< o^^Jl ut ^1 p L«^Jl1^j Jgj*i l^d jlk> 

* 

^<<sJLazJ (1)ijl5 ibS *JLa Uj^j tiUkJI AilkU i*wJ .iJuzJl j y*~i 
oL*^«~>»Jl d) j£j jjJ l-i>- jlaJI ^xJl ^lp Ait U» ji\ ti^Di -«U»1 .j>i«jj 
^1 ^jt ^JJ^cz>* 1^33 i«ioUj oUjjj^jJlj ioU caJjSII 

• ^ ) l 4 1 ^ aSQ? 

i J^j8Zmm^3I I<a>- aJu^Js a-j^j 6^19 ^ 5 ® 0 j £Ji d)\J j 

iI$aa ^bcdJ aLI» 0 j~£i I ^lij\ll «Jia Jjc»J .aJLaz»w> Ijl>- «|>lijt ^1 

JuaJI iJLP ^ x j-U ti— < X 10 ojL^L ^jSJl JuLaJI ^ jqa* jAijij j>oT ^Ji 

^.^>7 iljlpSll (1)1 1 _jZaj l» jAj l'_£M*l jj^Lia iJlAj 
jJLaJI d)b? LjJ^j . j^jUI jJLaJI ^y) ol ja 10 (J^l^l OjZi 
O j**j .A Mt 100 gJjutlL jaZJ *.j ^ilill u>j£i\ JLa a JI d)^i t la5ft ol jmi 10 JCLttJi ^JjS/l 
^jJl j£3\ JuaJI ja Ua j .aL»15 <~a jULa 100 jAs- ^pUJl j£i I JuLaJI 

j£5\ jjiax)l {jA AZ*j jLLi 13,7 _p*i Jbo tllll>- <ui tj ~ *j 

j*0jA I® aJLp IjaL1>1 L» jAj jAjJl ^ (l)Sl (J~*a jj^ij C ( jJLs jJj li-J 

L»» u p jILp jAjI ^Jl JuaJI Ama^II S^zaJI <JLa k_t^w>. Jjl>«Jl 

illlA d)S/j . ll ol ^V ZxiV A>»^Xj 

Oj&~>a jlaazM IJLa ol Ijla o^j (Ajtllj ^jJl jloazII a^I^ 

ojj^aj JaJj>> j^-j (1)1 <L»Z»- A»kj hlD3 {S^jiJ ■ <jZaJI «JLa iaA* 

jl5aJI jJ-aj (kiU3 . jiLH (jlc 1 SjJ^i t5d)^ aaJI 

vJU^l^.ul JU> (1 )iaZwi Oljl—La 5 _^>»j Jju ^jL L> jAj i jJLp jJl 

iJS^ j*J ( 1 )} lt»~lpl AjL^J clDi ^ y iAyaj .( 31 ^Z>-Nl (wAI^Zi Oj«aj lAijij 
JjLflj (^S^m> tO^II ( j» AXmi OaIjUL) 5 J 2 (jri LjJJ •AMMta4aMl3l LaP ^p 1 ^ ^9 iIAM 
^l>«Jl ^Jj iS^Ji ^-® J*J dJu^jjJLjt 0 jS^a cL^il j^>- jit Ljj^j 
j*a *P® A r aZj j«^ipD tJL j cjJLc* ^1 jJl JlaaJI Jjo 
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jJLuJI ^ JujJId IUL«JI ,_$# i_J&!l 

SojJI oljidJI«JL a J^>- 4j^i tc-U^S/l «JLa USj •y*j'$jj *A>-Ijj iSUJl 

Uaj .SiIk!I {j> £Jl>- (1)jSU- j^£JI d)Sl t^Ls A aJ JSU JSt UUJI jj$k 

(1)_^S\J ^jJ c«l>jS3J 3<j5k>- . ky > J aJU. h j iiJUP y*y* d)j£ll jl \S*i. 

jSL- oj£JI o'y (UUS ju, ofr js?ya 43jj<j US' UUJl ^S-Ju | _^}l OjjkJl 

SfrUJl JS’ ( jSlI y» I.A>" ( Jjjk 03 j jAj ttwilS/l^yjS^I JiiJI j>*Jj . U J& ULj 43 Ik! I 

£ • 

olj jjj jJl (iJjSlI Q> U ~~4>«Jl ^S^IoJl jJJUjJL) 4>«Oj ^yh»«j O^wi j^SJl ^j3 

fr^yji V ^jA j j£i\ d )j£a o yA t^jJl jJUS Jl*jj .oUjj^3)llj oUjjjj-Jlj 

.(1)^S3l JLilxJ 4 jL$j tiJJfr ^JUj O^wij , i jAA>*Xa {£ y~ * A ok 43Ik iJyyA 

4 JUjjSUl ^3 ^yJUjl Jjudl jy»J IJl^vO ( J.. aI .«.i > Jl ( jA jjjUwJI I.AA jl jJ 
l-b»- jwa3 OJj JLxj 43 Ik! I j SfrUJl jj la; 1 Jj ( Jj^k jUU (Uo>- l^SU ta^jlfr iij£*A 
t4iSU« ^.Sl ^jJUljj) S 3 UU ^l^Jl jJUcJ! Uo jkoiiVl ^ 

4j^3 (ljj»- 0 j-iS 4-Jl jJLfr 0*1 jjb 4>iU frl>- jjbl jjl Ujlku jj^k (1)1 j»«frJJ .(Ujjj| jl 

j>dlj |»j Uj-jj . Ullfr 4 >-jJj 4jjO 4 U 0 .fr ^y> Ukt Ujsr 015 

j*J (UkUJl io jlJu 13,7 -Jl J5k»- 4 jjU*JI ^1 j»-SlIj ^IjSJIj 
. 4..«<..kJ I (^ja!L SJLk <1)IS j-Sl JLamj j>*j frUlfrl jU ^3 iiUaJlj SfrUJl 

IaJLamJ JLaiJ UUJijj (43Ik!I ^jA <^£\j£i\j <—* 

(^w>!jJl jjA jUuJ d)t LgJ ^^loJI jjA Ij>" (Jijkll ^s> U»j (j«^Sll 

(4a 3 jjUu (^jJI oLiJl (1)^3 kfr3 Jl>-Jj 43Ik!Ij SiUJl yA frlJU^I (1)1 

tS^3^ (_J^^ (4. » «; kl l (,5 ja!I olijljJl 4 ->-Laoj ((_$kJlj 

-Xao!I ^1 ^»Sll #3 a jj^k Ui?- 


2Lo«ilj (^jVI 




6 J>^A ^ A>-yj jl (1 Jj3 U Jij~* jUjSjL Ufr y±>%A j^A-Ia 4jl jJ 

Uojnj j^fr Jjkj jy /Jo; U S ^fr l g l. fl? ..»4 k«j^j 1 —jJjl 

^ULj ^MOaJI ^9bwJ (40^11« jidJI oJla (J^U-j .4i~» ol jLk 5 >_ 

jjA 40 OljUU 3 Juu jSlI ^kw< ^jUj 4k~»»j ((j^ .;- - . 0 j-fr ^jk*«> 

( jA oiijj J 3 US'_^S ( _ 5 JLfr sLfrJl (jjSU- 4(j-»_jJl UUi jJJ ,Jjjk c~sj .d)^ll 
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Or- J l^\ ^ W 

v^^Jb ui l,ft*, mi ojIIiaJ ^K>Jl jIjuJI ^JJ ^ «<1)1 jl>- ^)l ^>^>«Jl ^5 
v^JLIS ^5 Jjli jS* Jii b*5^£ <1)1 ^xJa^ jujliJI 

b«Sl^£ jjJG jLft^SlI oL>Jl j*z**Jj j 5 iOsd^Jl 

(JjJ^l fc4lwtf jLJba 2 LgJ Jl3 JLd L5^ t)^ l*ifc 

•o^Mj sL>Jl ^C»</>dil 4o jjl o JZai\ ^jA ol jA ^jlj 


y £~*J Oj~< lo.‘«o tojLjJl ^9 ^jLitJl l jA 43UaJi ytZ^Jj Ol^a jJl OJUi J^>- 

aJUa) ^»i>- j]»Ij t^i i£^j* viUJbj ^ ( j^jSll SiUaJl 

tl^JU-P t_43 Jfj jj i Sj)jJci\ olpj ^Uaj ^ <dl>l^ r )l 0^3 J»^4 jA i IJLa oSlj .^uldoll 

*il <ol ^p 4 J 0 j&j JjIs ^xJl :L>J1 ^JbJl ^jlxJl Ijlj Ji j 


.^jIaoJI 4jjj^j 03 yj O yjt ^A £^J>\j}\ ^jA { j~* J mil) j £» . L$J JJlJI f j£-*J 
ol J...-J I ^y> iSOJ o ^ j> ^j£s-\lA Olj j £J O j~m 43 UlJ I j o^LjJl ^y> '^S 0)lj 

^jX>- u__£ j£i\ IJLa ( Js- (3jJLa t J.«5.*..~a LgJ oLaJI j! ( j^l jMl t_—'IXuJl ^y> jJLj tiolAll 


ll^lii lij viJJi jvPjJ .l».««.3j ka fP)jil <J»ola- ^jAl^l COjJl ( _^3 ^■■■.■«...* aJL-j^II 01 j»-Pj 
4wo» jaZ +*j Lwj tJjjlail (_^-L»Jl j_j 1 p 

4»o)j .(_$jJLjl L«o>- ( _^jiu jl jJJ lOlJi ^y> jjit Ujj 10 Iji~Jl ^y> (_j ja ~I 
4>«mJ Jli_3 . (2 ) Lp ji £jJ 1 ^4>P Ij*^Ijo f 1 

f * [ A ^ J «A3 (4 mw 3L^ p. wa >^ 1)3 f * yA ftkla jMuJl 0^ LjljaldJ 


UjIj jJ iilDj jvPjj .4.»..l?.l 1 jjl^^Jl ^I,)l>«.t.»«I ^9 ^J^odi jj'y J_^o_pl I* 1 a 
01 J-MJ l,_pP_)^M 4?-_3 J_ylp (j^a SjjJLJl { j j e> ! M t Lwj (J<UIJ>j «JU 4jjlj ( j^a 

*il Jii ioJj J^rJl oLsJI £|jjl ^ 4J *il La (_J^JLil j^ lalJl ^XXj 

.40jiX 9 c5ilo- Jjl 9r ,y>) OjMi LkXo (4JL>0 


i.u.iJI jj«yi ■ - a 

0^3 tUpjj oL>«j j^jJnll ^ja j jjaj 0 jj**Z~~A k_0Lpl 01 

j~Aa 0) •Jj^d 0^ IJ^J i~K^^a ^JiQtf.ll 4»4 j 

Jiij .JjJ> u IJLa ^~J 4iUa)lj ojL»Jl 0 j£a OL ^4^0- ) U ."jA jJ«j 

jOjj .jjjj-ijJl 0jilt oLyi «JLa ^iaJl <i>-j ^jIp I jSI 


260 



.\ljj2j IgjLw LgJ y>- (JjL?rJl J3 i>waljJl liJU! JjjjjJI ^3 viJJj 

^LoJLA'blI ^3 4 juj**> oL j I Jlgj 

^LaJj^U 4>blj ^JiSlI l*i* 01 j^Jl . SdUaJl 

JLc- lijS ^ bjL ^bsJl illja)M J\ «UNL ^2008 J oliJl j*- ^ 
4-s^l>" aJUL* jJj>w>JI ^Lajja'ill IJLa ^Lc- 4li«Sll ^ .jJL>ciU iLUll jS- AdLLxIl 
12009 ^ > j 1* j~** 43 U 9 D s^^slj ^-yyr Jlj^jolljs J 

ja iDavid Mackay ,_slSlo JLsb jjUL) ajJL»dJ iJLUJl iSU*Jl» ^Jl^Jl 

SJlxJl oU-ljM*ill {j* 0^# t* 2 JLJJJ As^pjj .2008 ^ d)ji 

. i*jLi <^>\aj)i*J> J>-L*J| (w»J jii\ ^^3 Aj^JLJI iz~~A 

f < 3 IgTfrln^ Q»i>j Sdlilil ,J1 AjIJLII l j 3 3 aAj LfO 

(3^ •jOl'La 43 >«-Zj «JLa jlaJl oL^>-j AjIJLij ^jijJLuJl O 

j*J| < _ ~~J 0<-l>- ‘AsU» iajl ® Jjll) aJLp (jitl loj ( ju9j'ill (3^1 

^_jS (jjj 15) (jl^jiiJl J*» ^la .llgSf 1 jL»-i (jl-U-J latf'.ll f jA ^yt^j La tjL«i_)j 

jy^\ ijj a JZa}\ eJLfe .jJ-JlOljdJI aJlA pS-i i —?‘ Mj . ‘1973 P 

43 UJI l-b>- bjA>i-d \jjj>** Lxjj^ lulls' jJLJl jl 

4(Jll«Jl C 1 97 1 ^lp ^^5 oUjJ^xjl ^5 Lj^Px^J 

aJIaJI 3ji tM. King Hubbert iSllaJl ^^^Lsox^-I 

La? <w 43 C latf’Jl (Jl>b4 ^5 

jJc gijllu IjAU^tl giillj •(jSlI IHJ lj giill (JAlllU ■ v« .»H 

iJjKini Ij^jJu jji 4(£jjJLa>\|I J^3^JI (j-o 4jiLlaJt d^lwl CuIjJI j^l 

(j-o <L^la 5j3i L^jJ| jlaoil Jo£- 4 jL^xJ 1 a^LaJI 4jflx ^ iqj 

4lut ui^ll 1 0 j^iaxa JiAii Jluu t^jdt 4 jjj 
(( jAiLi^aJI lift Jia ^Jcj .dJl iJU iJi^'illj j4^l^JI Cii^JI JiA Oi^JI lift iJU^j 

JftHU 4jl |^Jc pJLJI JSi %\ * 11 ^ 4lal£Jl Sj^dl 5 jjj |UJ ui^iu 

L jjJ1 4jj-ojJI SjIiJI 4jl jj-lc (Lfljjju ftj^«JI ^ nm^11 i^Liu 1 300 

4jUI 10 ^ilj 4jUJI 10 Jji frlulrtlj ij^ ^l^^ltul L$J^ juj 

,q4jii3 300 Jafli ^Jaij La ^ftj 


261 



a^>-j Howard T. Odum jl .o i j\ jLa jJLJI ku-aJ ^ LJI 

JLsxdl jj yi A3Uail a^aaI <J j>~ t 

iijlju 6^idlAjl 4jfcl iirtll 4ifi%ll ^4 jLuUjll yl jjikj (J^UI ulfiio 

Aalia olibl 4% ni ^.u3 J£ .54j3ja- a a j a i^Aj »JjAjjL^aj 
Jjluij ^ ijjLulIj .l^Uljl lLalii ji lUjic jajjjj ,A ^ 

a lAal ^ />1lj ,'a‘n ) I «4-wlTin Ljie A gl UH oljlcj Jluiull 


■giiUJI II ^k ijjliull 

^ylp <J Jajti j*JJ j*J jjiil OL^mI AjIJL) (J^Ls*- ( JaaJL 

Jl3 111! U,1 4 J^LJLaJI a—---.-* Jl3 Ajj ^fl>-Sll AsllaD ^jAtZ .Jl (jL 

jl£ t(_5ejL*J .»i>_jlxJl yA A3 jS> j£\ ob5 LaJJa (_5^>4 a_pb Ajl JA 

I—Jjfi’ j^JI JLSxdl A3 bail J e^LjJl ^ya j^aSvj La LjjJ jlS ISJ Li (J^?- jj Jb (Jlj~Jl 

.A>uLJI LjJjXi^II ^jS (3 j *J (1)^ Oj^ ^j-a A«3 
j»-l t^^A-Ilp ^j*>1«Aa ^^lp (wA3^>«Jl IjlgJ jjp <-La>c-a 1^3^pl 4^ilj3 (Jjl 

Jjt* J^>- Lajj (^JIxIa j JL<J jAj^j .'^-ojjl j_jLp 3jJI>-)) jl y>u 1 972 ^Lp ^ LajJLJ 
aa-Js ^ ji>- Yff* jl£ (^jJl (_Ab$Ul IJLa f\>-j .8(_j^JLJI ^j-JnaJI 

Aia-wl^A AJ A lU ^JJ^jJ(bLi JL^aa ; < 3 La jlj>-j jgj aLaL^ 4^1^-b AhJj l^LJi ^aLAlJl 

u-ri' 3 j*iaJl *jb| jJLp p-ails j~>-L3 a-JlaJI £^^11 La a»«Ij. 3 JjjS 

J&i jj jj K-W.UJI ^oLi JJljl Jb-t aLjS Jiijj .Dennis Meadows jjJLa 

. b-»l—4 IjjA LjJ^)llj AdbaJlj SaLaJI ^.ab Aajta'.o^ 1 <JjSll 

a (A3 bail Lg^d Laj) AjI^aJIj tjljbcJl ! A^«~o j v3^l ^ JCa ^«j 

a-L a oJa-Jjlj .kLijJbJlj a ( ^pl'..,i^ll t3 ^3 ^LdaJl ^LjJ_j 

yb ^ojJl aJp i^Lbl La ^y>- jl^J . aJ^-A« ^L»*jjI JT *d Ob' L*J 

^bi^llj ^UJaJl ^b»J {j* J5 2020 jao J J-a#j Jii ca^aJI Ajl jaJI ^aSLij Uj> Alt 

.^bUl ^ojJlj A.A.;lall A>«-lj oUasLj pj ejj3 ^yf-Lj^aJl 

J*aj -Xij ^yaZ ^bJL ^jpb-iaJl jrLj)ll ^ Jij 

^Ijjl ( yA I l _yajd Apx-ij jL^jj j»j 2070 ^lp j>*j ajjS (_s^l cs^4 L«JI jljjcll 

. <6 bjl^jl 
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. SjLaJI i_a^L*l j^aC' ojL)CmJL} o j£j> i!U J>\ oJLa j*J 

^ ^yl^Jl jIjucJI jljJl Ji» oU»lIS jlp »iDi Jju jji^UI ^>Ji 

J5 .t^w»UJI ^^Lp ljj»-l *iUi -i*j j*j tSjjJishL* *il ja jl c 1975 ^Ip 

Aaj^Xa ^jS (. t j& IJ .jLgjI siaJls- 4 aJI>- 

oL-4>^l)lj £^jLl]l ^jA jJLP Oji ,i_JUJl ^ iJL*i ^jLj I jLa jij 

»JI ^ja ^^Ip <J j;/3> *1\ JjL>»j j! UjlpLj jiS s 

(JUI jl 4jLi»J IJ>- ^ - fr . V -a I y\S Ijls- ijySljj?- 0 ji>-UI 

Vl yr (>* »iDi ^ Uj ja Ijla*J jl£ 

.^15_>Sllj jl 43JL; 1 g .«Lj J *il JL3 

JLfua ^ (LaUoSlI ^jA ij~S 4~oS aJ^jjl JjJLs-D ,_aL£ jj& 

j*-*Sll jiji> oLi tjjiJU .iILa c«... J \lijA> .a aJLj liaL^ljjB lij yu> ^w?I Lo 

4~«JL*Jl 4.. /?^ a o . i l Cxv?j (_5jJl t( 1987) j ~ .JLa.ll ' ..l...a.T——aD IJUs- vjjjjiaJl o JtfOaJl 

«Jl jJjSill ^ .^^^aLlaJl ®j*il~» tjajJlj 4i-JL) 

A jO . vj lS IJLs- JJ j .t.a ll jAill (j^9 tfi^Saji (_5_Ul 4../?jjiaJl jJ Lw t Jj^\JJj1 ji 

JjLuJI 0j2 {jA j*0 L>J| oU-U ^j-Jb (_5-Ul ojUipL <UjJLdj j»J 

j4« ^jaa Ip i—IJLaj .ai-tfUdl jv^JU-U- i-Jj _Jl JL>-1 ajji 

JL?-1 la ,j-5Jl (ja isrj-la '-jjJ'iJ ji <C^»j JLs-i *i| ajl iLis- Li^P ISI tP^yJLlI 

iiUU-a i jl y> j^-Lswa ji viUS . l^i>-L>- 4-JlJ _aJl 

.AjjJLJL! L-al—ii ljJb*o ULa ( JlaJ jJl 

l> 1975 ^Ip ^ .OljjLlll e jyS -l>- Ojjlj JL3 LaL (ji ^JUJl ^jA 

iwJ^* *— ijAAiXaS jl jJLJJ <OJLda ^ hJLaJI j_y^P 

: James Fletcher <8> yLuli o~*?r ji' 1 * 


i4jljljld 4 jJjuj .iiLkJI ^ 4jj^a j£JJ * *j t- *11 jjl^oJI 4 jLcj d 

,4. , JUI 4 jj i■> II ^1 .J^l mflll aja (ja 4*«-1 ..I 4 4“* 11 d J a- j 

illjljl C) ^ ‘ Hi 4Axl i4jUi',-wl (j^-aa jal La-^Lj (Jjl& (^oll (jujjiillj 

.«jijii (jajJ jdOa 'i jJI 

S jiS Lljj {jA a jJS ol jA ojUujl 015^ Ui-J .<• ijJLs-B J yu Lpi 
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ojjjjJl of iaL*Jl *cJL^»j Jljj V ciJbJI ki.> J.—JI (J^l>- 

-X9 oj^LJI ■—3lj.—C(_$JuJl j«^a9 jjal>a LaLjIj 131 C4^ ^ liLoJl 4^—o^ll 

Graham Turner jj |»UI^ Jl ^Sll JUJU i-.ljjJ Uj .yjj i-wlii* jJ j 
c ( Jaa)L t*w>Ul o 30_ll aJL h aII oljJa.H c—*-Jl c2008 ^Ip J oJLJ ^Jl 
01 c^UalL c^^Jo *il IJLaj /^fl^ o . 'J l (_gjL.*.oJl ^o^ojJl ^—>j3 ( jP 

J*j (jl 4jL2>- UjLXpl ^J LjwSJ 131 ^1133 jvPj_J .4 jLJL>- ^rj^a~,a 4—1 111 I L^j JjjtJ 
jj5sj jj t4...^f>L»Jl 30—11 ol y-J L j-ii!l J |jb>- 1>&>-IJ (_$ jl5 JjSlI > »*UiJl 

.Ijbj- jU- J—«Jl (_£JL»Jl JLp 4j ( jpU*JI jjjU——J l Jb>-lj oi ^y> 


l 

4.9 LUT \y £ jLpJ I j nul 

y« JJiiJl ilLft 0^1 SjjU oj^Lll jjlj<*Jl jfju c5J^>01 1 ^~»Lj*jUI Ja> 4$>-j ^y* 

.JLll oJlU 0L^jl Ji>- Ji Sj5 ja bbjL>kj jl IxxSUj Jp ySUSlI 

j~S J&- ^J| 4 AA>*A .jl^-aJl «JLA Jb «-ji C(_5^5*-Sll y^LoSll y» jg*^ll ^J9 killi j*-PJJ 
lAj «?y ^la:—J JL9 cLJjLxo J Jl ISUaJl oL«5 Uj-U 0l£ J -IJp- 


^I'wtll Uj^Sb»j LJUa coj^U ij\y> ilLft Oj&j ( ji ct—49^»Jl l«Xp JL* jJ Lw 

Jajl yj> (_J^s»-Sll .ijlj^Jlj ISUaJl —j ot 4 pc»XX]I tJub yp 4 >«jUJ| 

oLIaJj 4 .^?a->r‘.a k—la.>»oll pLo ^laa* L*lal—il bjl ^1 tJlioJl ^ J...... ^ ^Ip .e .Ll j 

• Ol^ 1 j_j 9 Ijilj 1 ^j_j^ tP®^l pL*J1 Oj£j ^jJ (4jl ^b>ij L> ^jll La~-J 
bij 13^9 . >j\jJ\ Jl 4P-UJ1 kiobjl U XiLSjS J* ^-Ul jlJbC abjl \JS 
j-iJL) JlSwJl jljudl jIjlpI Jp 4^91>mJI |»^o.ll {j* t«Jub jJaJI <^>-j 

llL& Oj^-i J cojla,...Jl ^jl>- ^ojJl jJ ^jaJLxJI jljjdl ^1 . 0 jla^...ll kl«>o 

JJ.r 4 ^* 'jj' 3 (>“ I Ji <^~*j c^i J Ja! 01 J J»i 

^oJLmJI jljjdl y&J ji J-i-J clapsJl —>xJj (_JjL^I9l — ^jpLo—>-l 

jJUJl ^J9 .Jl J ojL jJL) JaJ j^o IJLa 01 bj JJ LjXw> 

0| cjJLoJl j»la »jj . 4 LJ 9 4;Xoj 0 jjjjj LjUoIpI 0 ^ - -> -^...u V 4Jlp cJLtlaSlI aUl^J 

^LwO^^II J JlibS/l |> kl....>- cc—4 j jjl 0 j><JI < ^ ojIp jaJo c^ Jvj J 

oLpj c—JLiJI J L^tji k^Jl5 jJUJl oi ckills Jl 1 —9lk^j . 0 j£~a ( j—» J JaaJL 
pL«J 1 _Jlpi ol 4A.a > - C..o j .<<1 lioJL>-j . 0 jla—-Jl kl>»u Obs—Jl Jp laib*- La c J> 
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JLpLSj AP^Jl oJlA ^5 4^oLaJI aLoLuJI SjJLUj 0 .X 4 JI 

^jlSi^JI ^mJL] ^wq^pIjiS^ Jlikt ^1 p j**iLaJI ^LqJ^p^/I ^5 La>kjI ^J1 

. (I2) J^-LJI 5>-l>Jl cJb viJLIJbj t(oJl£ ^L) j-wJl ^ 

Vi/ 11 t ^ 3 A>-lX«Jl oliaj! 4.h*S jA A~oJbl j&\ Jlj-Jl (1)1 _ 3 JUj nilijj A>t-«Xj 

Jl A./aA-k'..a L)Jji^ll JLp ikil>MJl j*Jj LaJ-o iJJjjoJl iil 5 oU 5 pLtJ^/ J?-L*Jl 

oi^jJLaJ J^- IjLiXpI j ,aa>bJL4 <caI oljjJjjJlj . Lg_s <— >ji- j^Jl oL jXwt Jl 
David Strahan jUI jlsIjJ as^U- aJLL» JI AiLs^lL iSJjjJl AilkJl aJISj 
ailiail d) j£j Ji iJllaj Jl <JL>wa J 2008 J OJU 

.( 1 “8) <l3 \JjjJI J ya jA La? tjSjJI 
oJ-LtxI^JI jS- AiUajl JjI^a) tjJidl t J«Jl i( 1 ~8) (JjJ>*Jl 


k_3l^XX~j')|l Js £3 ^jjl {jPj* 1 

Aillail 3jj» 

Jj- Ai-« 100 

(JikJl I'JwbXa) iaiJl 

^^uail Jj- ax-< 100 

^j^pJI j*j*»aJI 

Jj- Ai-« 200 

jbjl lXwaX») ^yH-JaJl jljjl 
(methane clathrates jLiJl 

3 Jp eJLP 



Jj> lAofra oljj|^ J^ j~5^ J>- JI Jo . X« J ,_jAj lA~j Jj oljjJlii l^.lalL lilUj 
silb ppjj ,4 a 3^loJl ^Ip Olj Ltw ^^llj JUJl 3^l^«Jl ^QjJl 

. JU-mJL yj j4>mJI JLal) illlA Jaj i OljjJ&Jl «JLa AApI -lit a Q«o.T AjI 

.judij otjo ji ajLJi oijLo (i) j£z js ni)*iii ^^ui ^ JjJj Ia? Aj Si 

j>-T A3 Us j-i-/»a J ji aJLpU r’L«JL>i oIApLa* c-LiJj (1) pL«JLmJI d>l jJ 

Jl) .J.J_JI J AilkU loU-Lx>-l ^ Ja>- J} viUS fc_AA><u Ji (JlfcA 

Ji ijLxp^II J >_A3 j^JI IJLa Las3j lil .aa>iJL> o~~J tllij ( Ja» o'blL»i>-l j| ij^ll 

.2jJ>sX«Jl AiUail JLc- ,Io.t.»j tL?- i—JLmI ( J| OjaJI *w? ji aj JL J l 'bl 

J AjJwJl a- _oJLil AsUall A>JUI AA^sdJl AsUajl AjLpJ (1)1 ®J^T*i 
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c# pL»i>-'y I JuxxJl y o^l>- ol jJ u Lo jL^jJ bJjx> ajj-pJI olvjpJl 

;< 3 Aj 1-a jAj C1 3 

^ C~4-g-d ^1 tAjj^ip-SlI 4y.~«JtJl SSUaJI y k£y AJIpI l3Lfc ji A«ji>- Jjjjb 
<Ujfl-- y* oLiJl ^j-a lAp- j*J t AjplwaJl 0 

J*ju eLp- i_j jJl-I eJ jaJI ^Aj tAUJbj teiAp*L*Jl AsUaJl £" 1^1 (Jj)-.<g>aJ' 

Sla.tfl0^^ ®d -?~ ^ a *"^ (j«i& d*^ <dP isL^^IU SjJaLa 

•j^iJl — y>j^\~ jj—»JlJl ^UaL> A«jil>iJl v^pw y ApijUI jy>ti\j A^Jl A3 Us 

y \yS jj jsl «JLa S^A>wd1 AsUall ji\~Aa <-y~> >AjIpo1 jApL« a <Jli l*S 

(Jj./»>rll A$pJl y JbJ^Jl (JJb (1) j£~*i j-i-jl ji l _yL*J L« 4(_5_J^A>-Sll 

^j^a SAjA>«J| £-1 ^jSlI «JLa ALA I ji\ l.4.il$All 0^9 _>li« . I P 

(_JJlJl ( _ f U JSSlI ( _ f U iIaAJI y lUlp jjL>«3 ^ OA>«idl ASUaJI ( _ f U J y03 JU JlSjdl 
J! JLalj'bll i_jwaJl jj-" 0tl>-l^« ^jy&SlI JJp LJUp t^ULj .j-^aiJl 

af 

.£t»ljjl jA <Ly t^jAljjl (_JiL<a3*ill j»UaiJI ^ 0 iJL>wa AdUp Jj\y 

Aj^gJtJl A3 Ik! I (_jl SjJL>wa aSUs jilsA* ^Jl ( J>-Ju L>jJ l ( jAl jJI CA^il 

AslkJl a~*S oSlj .jj>J\j JuJl aSUpj yj^lI ®djp- ‘jr^i d*^ lS«L* l#H 4 J 

y jXj ty>jSlI ^i»U «j\y y iOl y> jS\ y>j ^M d^ 

y> ^iLi La^Sj ta-LJlj ^jJI Aslla kiUi y L*j) UjLs^- ja IAa ut ^£\jb\ 

js\^oj> jj>^\j a*JIj y>J ^M aSUs Oj^j Ai u-ilii asUaII 

.0^-A» ( V r S'Lo1 ^j3 AdUal! lA>- tA^jLa 

oL>»Jl y*\ y JaJL >• j\y-\ A«^>Jl y jAj tjlAp'bll y «wA3jaJI IJLa Iia^j lil 
01 < J-^aA»Jl y*3 a l^^-JLa 1__j llla^a AdUaJl ^Lc- Jj^< 2 >Jl Or^ 4 ^ .aaLl>wJ 1 AsUaJl 

AaaJI A>Jl viUi d^dj .1^-«lA>tL«*i1 Ol^a ^ Ol^a^ll jAi 1_J^31 0j5o 
OjSvj *il Ad »iUj .S^lxJl AsUall |»IAaw-iI d~^^ (*-^ OUjjj as— aJLSoJl_j d^Ul 

^Jla (e yCJ) Jjl y> ^ip .loAoj L^jl iA....>- li_>A>Ao L^jL ejjg Aa 0 ^A>A«J| AsUaJlj .til S 

a^»1 >■ t^LeSlI y j~^l1 y aj! iviUj ^1 i_iLAi .p-LJlj ^Ij^Ij ^l*-l^il1 

y ^^1 AsllaJl oL*5 y ij*2£ ol yt ^jlpl AsUaJl ^IA>Am>I OjSvj cOaJI y 

AdUall t}lp iOaJI a5,«j ^jIp a1s31pmJI U^d ji . I^.Ip (J^«dpJl a!1 

.jpM Ol^a y UaJ y j*A> AdUp L^JJ ■ a' AT ol tj*j y ttlp^a ApALoJl 
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j^lJ 43 U 2 JI Jafl,« 11 oLjJ>c^ ^^Ip 

iiUaJl ^5 ^Jl>Jl osUJI o^i . jz^ -^“ 

'i/jli <L~~*JLll iSUaJl t^JUlj jJL-j SjP jJl {j* jr^i JSf 

( j^w <aJ^I (*!**>- J^IpL^ ^ ciSUp ^jJG jS\ j^ 5jJ ^L®f ^ 

^ .*1 j>c~*p c^^>-1 3 jLxj coj^« iptjjjl (1)N J& j\ tipljjjl ^ JJiJlj 4^15 

d)i ^)J SjLi^ll t2007 ^5 uo**mZ)jL*i 4~*JL*Jl ^s 4_HjLj 

JUj <1)1 j£.^.+*Ska jl ^LS3 J i*yjA\ iJaJLaJl L^UJI j* 2 f£ oYl 10 

L^LiJl ^y> 2 ^£ »_«Jl 300 J L*Jvo iaJIj^ 53I L$JL>-Li>-I a-bojl ol/il jil 

j>c .j UJLs- ^Jlj tislUl ^ *iS j*JL*Jl oU-U jl) jJ ol a^.>~o.JLII 

{ Js’ 4^$1>mJD <LilS^ 43 U 9 jJ jj Li>- ( j^*j oi ^lij^ll «JLa ol . Jsljl jZ 15 

ilL. ~ a^!l \^~S jS ^Lc- Ia>* a^JiS^ ^5L>I iibA j Si iUjlomj jl^o.«»«il 

. <15) pL^ 5 Jl l^Lpj j JL-Jjl 5SUJL 
Oj^~» 4^jl . aJLuJI LL/jaII jJbu jOjJl ( j^*j i ( JaaJIj i^)JL>e^mi IJLa ol jJ 
LjjJ jjlij L»Jvj Lo ^-L v~*Jjl iiUaJl oUU ^li)J ^1 S>-Ls- ilbA 

(jjlj^- 4ia3L>wJl «_>»u <ul it^JLlj (_iUdj .t^JLlj j Jjuii a^SL ajj^o>-1 aSUs a_)I 
^jLJ< ^aj 4 Aj>jI jill iooIjaJI ^y> jLaJI (JlloJl ^Lc- IsJLa aJjL^JI 4j»~<.«iJl jua>- 

^1 jlSLJl aJUU ( j5L»Sll aJL a ^ ■■o.VJ l _yLc , j -^Ijl *—*^0 tp ljAwaJl ^ Ij>- 

(J^j>o Oj AjjLaI 3^/I jJJAi e^lp|j .llJlc- Ijbf- a-l jAA Ojijf&J I 

i*CAjA Jaalll oj y Lo^j «<uL i_9^(l>-l ^ t*Lipt 43Us JJ ,j^UJl 

4JLa>wi ,_5jUI j *~Jl f- j^aJl JpLwIj oi . jy&i A^ioi^l ^iS^I j *zaj a j jj oU 

^3*XJL Aj^IaAu La ^Jj 43U^^/U C 4» *« ita * *J I AdliaU Q^ ^ - a . a JI p^I^A 

IjlA jjia ^3 <Uplj (_£^>-i olA«I>va iJbA ^Ja . 1 g ■ P 4j^d>bUua (_^jJl (jLaJJ 

aJjJls- ^Ijjl ^J^~3 Jj aJjJLs- <^>jj>- »ilJ3 (S^Ji ^ J^>***Jl ^y> (Ja ji t 

yjUaC-.’yi 

J\ iJdl JSLlJl ^ IJb. ^iSUl oi Ll^iJl J\ 5jU>U 

i^j^ll ^La-i^l ^y3 ol^JclJ i^.^a.JSJl AiUaJl JLc- Jj./a>«Jl 0^1 .Ja- 

^Uaill jIJa i<upL»i>-'yi oLp-Li^^U 4^«.>^ LajI ■ 1UII ^aIxsu Loj 
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OJUj jL>-t JLd . a£U? A^OLa^ ^Qaj SJLpLmtw«j J^al^JI ( J| (jL)Jb-LoJl 

JjJL>- ^jA |jl>-ji[ jt i*L*JI I ^*LjJ ‘iUi J Uj 

oJ>*> Ji JliJI .5iU» OliUaj Uii J~ t «ja *L*Jl 'jjj&i *Jj LO^*- J 

jAj IC-LjJl (_£ j/Z~*A A-3LstfVl AdlkJi ^I.,L>aT...«»I pSj t<UpUla-^>l Ol j~>*a ^llji 
o'blSlIj olS^^> mJI J5j .«-L» otLjjJ JJJJj i>-UJl jup SJli a5^Us| L» 
SjLaj .c-Lj^^JL LgAjjj»u JJ jS (_5jJ^-Sll c)SM LgJ; {J* 

^jA eJbJj>rJl £”1^jSfl {jA ljl>- J^£i\ Ljl |»«a .SI I v_..>-I^Jl ^jA Oj£y“ t(_5^5*-t 

J^n*J ImI? 1 AmmmJL I I ^1 JiXj I^JLImL) » .K < w 0 l l j£A*Jl 


'j *■ - 1* -« JLd e^JJ oljU>- Ljijl oUa^fc»JI aJ JmJI AflUail ^JLeJ Jl3_j 

<• j£-> a~aa 1 ^iSSfl Lwjj .Uit jl«JI Sills -kSs OJUS 

(J^. » JJ*Li SjlA«Jiij Sjl jZ~a *)/I ^IsILaJI ^jA lg ■ l.P (_J^vi>fJl AdlkJl 


• Sjjjj jSSli (JIapSM *L»j JljJl aL*J| ^ria.o ojl^s*Jl oL>-_p J OliOl^s-Vl 

jls t* ( JlJl { jit .*j 1>\jLiu jJuj Ji 1 JLa jl . ®l$J 3jJL>- *il aSU?)) JJLJi ^JLoj -lij 
.Ijus^ IjUpL ^jlSJ jJj Sjafll JU*Vl <JI>i^> IjL>- IJls^-Lj LftJbLl jjj aJLojJI aJuk 
j^S JL>- JJ i_j.Li.iCj *il e^Jj>wjJl SiUaJI £^Jl iJlA 01 IjIJaJI 0^S\j Jij 

^JJJ Ax3jl«Jl ejjJl aISLL* 01 J?_^>- Aplw» (_JJli Oj^j JLd 

AiliSo AflllaJl ( Jio Lua>- Ijj5j i _JllaZl otjjUaJD jj^jLjJ j>- Oj Jo 0^1 

jA J^LOJl .aaa ■ * - aU ol Oji ^jA OISC .^1 jJLi aJIp 

A>-_jjJl elgj ^L»ju jjJ ji (Qr^JJ-^gi' (0^ l ‘tJ* > L«L*j (w— 

^9 twJlsrJaJl l jA JjLaj ^Jpj i_jjL>*j la.i a>u Jjj .AjLa^JI A*3 Laj eJL>JI 

JjUJI jJI oLa50 a.>jJL fj£ij <.(_5IjLa ^y> u Ji }L y&> iaisIjJI oUa->wJi 

jL>- JI ij jJI ejX ot ^ J (w—»ljJl ^ja jJuj _ 7 

. Ajj>JI h Ja>*} I J-P-l ja JjJjj- JLLu J 


J LuiLi>ijl \Xso- J-aa AiUaJI j*~a ^LijJjl ( jA JbJ^Jl Ols I ^jA JOJaJI ^>j 
Sijl iLJp Aia3L><^Jlj Ailkll {ja « j~S a~a 5 v_lla~T ^Jl «JLa JuaxII ^1^)1 

iSJi^Jl JiJl Jl JJ AsLtf^^ iiJ^i«*SII olJL>-jj ^Uial.l ^jpLwaJl 
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IJLa <jl oljUaiJl 1 *£jI ^j£ij tpljl-.Jlj iIjI jjllaJl <»-/»'•*• 

jS- (1)_ ^ L5 z‘ .j <—sJi I 4 jjL» JjL i-iiii jJaaj jlJiUl ^j3 

JLSxxll l *vV Ji^l! oljJLJl ^3 LsOjI iULiyi ap jj sl^Jbu JUj .^osi oliLw) 
Jil L«Ia>J| ^ja i_s~*i aJp ‘tiiab'wJl ^ aa 153 Jil ^IsJl L y*JL*JI ^£3^11 

. (,7> siUJJ^ 


Ljj^ujVI 3jLj5 niLuVI I uajj.u>i t i,l 

^ISLJl jIjlaiH o j\j*j is Us |>Uaj ^Jl J^soll ^y)J iiLj>^|L 

jl ( j £«.jj tlwUs- isj(_jjsi-l JSUL* IJlJLs- Uj^ 3 ijjJLJl a>-I^J JlS 

I JL&j . Ij^jj Aa- ^ -ll Ulj^wl ejLlpli 

pL«JI ^jaojj ^1 Ji\ i^^ylp a!»sIs*«*JIj OlJU ej^bJl 

jA j oL»—5 oLL«>jaJI oUjjsuJ (_jljii»»*illj ij^Jl ^JS^Uj i^yil^Jl ^y&Jl 

.apIjjAJ y.:JL (_j jA js*- 

^yiUl pLJJ vLiJI ejJiilj ij^Jl ( J5^U oL 4^-lj (JUaj ,_jLp n—sijiP*ill pi Lgj-j 

a) j»J iIsIa^jaH CjUj^swJ ^3^1 ojl i_sj-^‘-'l ujUjJas- (jlxl£w~a L«A 

ASjjA^Jl oUjJpmJI jSl 4j~^J Aj Jp- A ~Ja3 ijJJLj j j£j JS lylUi j »-&JJ .yiUi 

3-Lp ^yj oLL^jiJl Jm .^y-yasl Jj>*S Ai»<< 100 ^yiJ t_joLL«> jk U UJls- 

• OJjAaJI ( _y»jL*Jl JjJpmJ l ( O y s j jSyj AjjjJl p|(_sjjtaJl (_JjJ l jljdJl ^jA 

jS- ^ll)l —O ^yJl (JjJL ijJj>»Jl Apljj!3 ' —iljjjl «JLa o',. t.Tf>l JliJj 

UjJJ AjjAaJl «X»pS|I kiiLoLfty A.iaSLs»-<JL1 J^j 3 ? jjUI j-^’-C. (J^|j . A3 

j-»Sll Ujjij otApliJl ( _j3 ULjkQ I j_j3 «_^aJL LoJ^o tlj jjl j 

^l>«Jl oLLojiJl Jm tUJl>-j . j>A aJIjli«jI *il iaSUs JJii 

(oUSui ^SLi ^^Lp CjUajSMJl ^jS aJLpI ^y^Jjl c3lo.,...ll ^jS klsL^k^J 

Apl j^\ jLjjl v_Jj>u ^yj jj . J0J>- AaljL>*^xl JL>- ^yjl jj 'JL>- ‘ -« -^l' 

AsUaJJ A—»aI jiS^\ IJA ^y3 XXi jL^jI ' Jj>tJ ^yJUljj— l^i yu ^Jl A^pUoil 

^yS ils Ua^ s^oJl ^yJl jjjLAjki\ JLas 01 (jl^ol SJ0«l>- (3 ^ j_ylp j^IaJI UJlp —A^ ^w JLjl 

. (l8> ^leJ^ 
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3 ysliJ J| I_3 yji l» jAj toUa ; »«o.llj _^>Jl J i>-L>-j3l k>j+ai\ 

y _ » ^3 ^ 4m>-Ls<9j La > __ j l» Sjoljid (_jjl 

-SUl! y> jJl 1x5 ( JJU tijljJ-Jl jMi JuJll JLAXo JL3 LoX) 

JtS ^^>-1 jl?L« O^i tis>-Lol JS\ U-jjjJ 4pljjJI Jjukj JL3 <oSf 
^Jlj olla : >*,*Jlj ^ip 4^3 

|t^- A ^|>4 mJ Ji j oJLft ^5 ^Ul o^mS* ^1*Xp1 .pL^JLj j^aJI 

L<2jI jjiaJl iJLft c-3j jJLaj (_5jl~w» ^3 

3^»-l ^i>- jjXJl i.lil ( j-j ^jIjXj t ( J5 L.~.o.l l eJL^J bl J>- ^ j^j ^Jl dplxail 1 _j3 jaj 
J IS| « jAj (4wa»> ^iSl l flLc> « J oUx^Jl J 0jl ~£j\ JU 3aLjj .x^xJl 

.dj ^xJl Ji La y“j L^JLj J ij^S oljJu Jl Oj^> L> i^a>ei |*X 

£jlJI J Jl»«Jl JLgJI JLidJl ^y> IJL>- lij fu* IJOJL^j dsf I y uiUS Jl v_iL<aj 

^^plJj*ill <Xol>- ejLipLi LIJIp dJ| jLiJj t JL~jVI j»LijJl ( jp ^JLJI 
JL p *Vl JLJI jXX»I L«JU? 4j| L—>-.j.p»)l x^> ^Jl 

L»jj tdP^Jl t_lp i_3j— Oj Jl>vd ^^.5^5 ^ja»* ^jl_y«fc3lj dSUaJl XJaJI 

J ^r>^ai lilt ci^JDj JJ <_iL<ajj .Jix*<JI J (jL^bU 3Sjl—>- JJ ^iy^j 

Ji La ybj lOUIj^TsJlj olAJl yA lJL>- JjJb^a Jjp Jp ^jjA<i.T.».a 4jjL>»J| dpi _jl 
i)j£> Ji .4j jjl <jj L».x >i^)JJ IjLojj j-5l Ijj-^ <—Ujj IIaj toXX>- dLjL 


ji U ykj (OjdJULaxll O_^Pjlj-»Jl Jljj b! L«5 tL ‘A >. /? L>c»a y 

J i^>jl>ij ji. vidjl JLJI «JLa jup j«5I 3jL«j>- dj^J Jil ^)| 

.djLju i^M^ljJu dj jlJlxII dplj^il oUjUd jd 3 jm 5 d .o^ j^Iaj 


t5j(«lsi*Jl UdjjXj^ jj >*j tJ5lJL<Jl oJ-A JS" Jl 

C vUjJi iUJl Ulid Jl «U)l. ^5JJI Lxd ^iu- Jp Wd ^ jJl iljJl Wlp 
jlJu J >*JI Jj colia^^bftJl Jj c^^Pjbfl Jp SJxJl I JP 

^Jl v‘L^£]| ^1 j^Jl Ijl>- j^Jl J| ddL^^^i 'ijr^ dr® ^LiJ c^^pjbll 

.x<LjJIj t JLJI d >t ./?i ojU^ Oj£j Jjj 4dJ j^>ka <_m3I^p UIp IJ Oj£> 

^Jlj (_J ^>jl i—J^U«Jl ( J d^dlxJl JL—5jl Jld a Ld9ji I jp y^JiZjj 

. JLJl d«i cJ—< (_j jJl j~xi)l l-^-itd J-3ixj 
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b j~S aJaJLpS/ A^t*l; l jl5 LgjSf tLjljLJ <Uajl jj» 1^1. A all *JLa J5 

4-^-^Jj-Jl ^1 iaUaJlj o^LJl jil jj ,_fLp UIpj t<u«jiJ J>-t ^ JuxxJl ^ 

<> . ^'* Ji tt_JUtJl <JLaJu oJl5 ^Jlj (_jJL*Jl "j--'** ol•(_$^s*-Sfl 
-LaaxJI £ jj! ^J5UJ ^Lj^II o J.o.O,JI jS> (_^JL«Jl aJLjJ? oljjlzJl JjtdJb 

IJLaj l IJLaj . Oj^S A_»Jtil olj i>-bjJi AdlkJl J~jij till .Aall aJLa J5 .oJLa JUJL«jl 
,L.>t.o.l l JjLxjJl ^ a~s 15 oL«5 J-SJjU <_9 Aj^JLJI cJl5 lil La .i t Lag 

• IJLa pIai fikipthMoI) Ojjla a!a31>i^JI^ 

A ^ 

,_jip <1)1 .O Jj^Z* Ai Us ^Uaj j>«j ,_jj^iaJl d)La <J jp- (■ jaJI JpL—Zj 

3~JI t-nWnflll {y*j .(JjjoJI IJLa i(w,5^5JI IJLa ^Lc- 1)1 ajjJlJI 

^ ^*Sll jl^ U5 :ULj>l j Iji>-Ij lj*l i3La ji jJLj m.L.»oLas» 

Lfal . ). » «. : ...^lj aSQaII ^jIp ^JLil J j+a>- (3^ a*j ji*Jl oL><Jl ol jJcJI «-i 

^j-a J5 J^Jij ^jS oil?- AijU_a ol jJJ J\ la^aJLaJlj Sa-lIlJl ( j^>ljpSfl J»-l ,j-a 

.|>L*Jl pi-iiJl ^ jt*j ^yL-J^II pIjjJI ^jt a 


? JTj^i.1 jjauJI J^L^J Ja 

pLsiipl iJ 5 |J oj iiwJipl d)l ^ (iJLil I'iljLi: jsVl j fjSs- ( _ f U 

jJ*J AaSf Ijj^jSfl U*SJ5 L5^ (J_jii3l>«J <—9liP^j 

JajI ajb^i? AsLm>«J jjjLsAJ jjS *<5 jLL«J| I gTe,ll»r.il ^3 1)jJi-il (jl 

(*^ ‘U! jkJI LJI^ (_. >j\ ^j>- .ibU oUL^Jl t'iljl . <19> i s »^*jj| L^p j+>*> 
L^jidl jJ . 4<jol j wn ^jjl i iv j i^Llphfl Centaun , L .m j ^Ji 
1 APj^ ^yJj (Jjjn.lal.~> (l)L « . > > t . l l ^^jLJlaJI LuJl>-j (1)1 ~oj~5 fteJLbj 

aJI Lo»a oljA i,di 1 ^9 ^5l a^pjl APjA AjLoJI ^j) 

(1)1>Ll^j L«aj) aJLsjj IJLa Jai»> 400 ^ _yi5l OjijiXw Ji iCO^I 

■ jiaUJlj CJjJl _jLlP*ill ^jS jjJLsi-l i(A->-j_pl ^Tjj 

aLsJJ jLjj ^0 A«9 (w5*^5 La^J ^jJLa J)! ji I^Laj 

Ojji^j I^Lk j*-gjl ji tlj-ftJb (1)1 ^jj^alAaJl ^-JLaaJI LjJU- jjl ,^1 _ 1 ^>-Jl 

?_jl jA Jl IJLa Jl* jl>«j|j ,_yJl J_)l^Jl d^a (.y 1 ^ La ^*1 

^ dr*) >—«Jl5JJl d)ls J j^jli Ajjj j~ai\ AiUaJl asLsP^/L 
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^JLaAj Jp aIspIpmJJ (a^pUL^p^D js~ OjJij AiiUaJlj toLJl 

JJiil jLu>biJI fXjaaW ^Ijj JL>u -b Lx~j iljb»- aIiaIi jji Jb JJ AiLp^fli 

JjJa»- IjJj jj jJjJaJi ^jp Jjlj^» AjI (jjJbu *il jl bJj<*Jl 

43 U? 1 aJ^IjiJI j j^Uj jl 

J3 ljb»- l^"p.>*l j^ Aiu^L^ Adi**** X p AjSl l^JiAAJ ^|Ju!mJ 

i^bJaJl JJ pLpa)I aJI>-j Jb kiUi j»Pjj . aJI^JI ASUaJL ^J>X<u 
^0 JaIpJI aJJ i^JJi ( J L*j) AjliJl ^jasIp** j»Ui) JJ AslsP^fl) t A..UH Ajlp Jlj 
jyS Jjlj JjJlip 1 H 1 & Oj£j Jb Jb- ^yibl ( JJ ojjl JJaiJ j^Jl pLa«JI aJI>-_j 
tilUJU A >^fjj .AflUaJl {j* Jbj_«jl ^X>- ^1.^1 Jb U jAj 1 jjjJlJl oblpl Jp 

•i^j^i *il AjI ^9 (3 JaJI It j*ju*p Lp J A~JLj (jl aJUaII AI^Aa-JI tJlA J^ Oj£j Jb 

.aSUaMj LajIju^I ^jPj\ JpL ®Jjp- jl 

pLii Francis Cucinotta Lr j~J6 ( _ r —JlJ jl US' nHJi Jl JUj 

a««.. ‘ JIj ^LcJi^ll ^jp gjUl i_oJbdl jl i2009 ^Ip jJ iImiLJ ^Ixll o 

( j /> .<a. Tj IJLaj .j^£JI J Ljl j^>- <*_j jl ^x>- J*JI JapJl ^ J*>«j Ul>- a* Jjl 

tobj^Jlj ^j^Jl Jl j*as I a1p-j Jl apImP^IIj i^-all Jl JJ®l lx*j (3j£w oll*j 

^ o <caxl J>- iJbp 0^11 ^ i L ^**15^ a3Vp L* IJL&. ij j - - ] 8 ^>0 Jb (_jjJIj 

cJ^>- ^jjjJl L* ^<pj .^>j«*JI (_*!» ^*^11 ®Jb® Ji*J Aitl bjji>- ( J pLaJI 

bl^A Jl >2JLUi t JJa.‘J 'bl (X»«9u «x>- Jl aJLaj IJju>u Jb A-jl v8a1I a £ j^Jl 

L^PtJl (_ail ^jLiJ AmxJ^ oLIaJ Jjj Jl ^U»*i L*JJJ t(jjjl AA j A > - JsAial 

aaJIj A y» gjj a15w^ Jmili jjh ^jj^^Jl ^|jt>i^i/l (jl ji _jSJI i«-iS/l ^jp j»j>-UJ| 

JUpaJI yLJl Jb A»li ijj-JI l j- a Ojjsdill t jZaJI tJu> JUJ J»_pl ^y> V JJI 

0C—^jS" 0^^ L4 w L» P C 

^AJb IbJlP (jl j_^>- AjI J jJLj l_jlxp*ill J J yS\ ^<PJ ^*J J .5JljX» liL- 

lip JlJ aJLaJI aa1£JI 0^9 1 J>L>u*Jl oJLa Ji* a^>-I y> J t-j-p^j 015 ^ JLJIL—b>- 

ojjj^aJLi ^ j-l^ 0 j^y^ 1 tUJL~j jvla»* ( Jl AsUp^IL tUJpl (jl JLoJl 

J~JU Ji-^1 OjJi Jbj-J V UU- J“1 •' ^_^JI IxJpj J^ ®-IJJl 

.aL Js a£L~* pUpaJI j *£- 
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£ 

| ^jA jl^wJl ^|} t^jJj^l ^ f ^ 1 ^mmm]L 

(J y &jJl i_3-Xa jjbcJl <j&*—Sjfi jlSw ^llaT. jI ISI l» jA j * ~ S l ' -L-a» — . 

4dUaJD ( jAljjl ^^531 jl5 ISI L> jl tj j2ju> ^ _c-LU ^a LLyjJ ^l-U*-* ^JJ 

IS I . Jill oJla a^LmJI < _fj?jjt}\ jj$ i_»« JL > v_i ^~>i oLc«ji9mJI 

( _yA l*^» j£\ "iSjJ>>%A Jjlj^Jl j j5nJ Ji loJlAwwa Sails ^OlJ £» lUjLXP-l ^yS IJLa UjCs^J 
^jS j^SL^f jJLjl jlS^ I^J L* jA I jl^Jlj l^^Jl <ulxjl i^>I a ». V »«. o JI ^yS A-JLp 

p j*»Jl JpI Ij 1 jJJS ^1 4ilstf^ll) . aJ jAxa js? 3jJs>- ^IjuJl ^e-Uai^l 

JL»pp A«3 j_^L~*i pIJLkJI iaUaJJ l£jJj‘S- ill tw^^^Jl jlS^ 1^1 L» J_^" 

. jAJjJj AjjJI ^Ijj^U (jiallpJ 

jj-AaJl ^y3 OjjS J^yjl 0jjjj ^l o . ' .ft^Mj jjJ>jl ^jA Oj£j -Xi JLJI I JL& ^y3 

Aj j3*\z>ia L«_a AsllaJlj ol«Jl ^y> JOJaJI JLviUxJ UjIjj jJLjl jL 

akaUJU £ljj jygi Ja l J*iJL ^aVl ^A jtf vUUS oi ji . <2I) J-UJlj pUJJ 

tviUJ^ j>»Sm ji ji ^ j 

( ^Jl 4*pL*Z>*^M x_9j jlaJl Laj ? <9 lit! I oJLpL%mp«j "hyy^\ oJL& y * 

d>- ^1 I ji\ y* 4j 1 4dL%0^/L ?il^LJl y* ^1 jh fl o*Xfc Js 

^9 v—• Pjj La ^ip iJL>> *A>* .X ^ . 1 , w j l^fSl t JjutJL 4.+ \ . * j La 

L>- yJ?J LUil 0 jjb (J j>- ^L«-5^l ii lift Lftj-J .*ulp 4iaiUx-Jl 

LjJIp 4j^JLJ| (J^d vlUjt ^S'JJ . 4-JLp 4^dl>u«Jl ^9 (JL«>-I \^*&JL** La yfc 

Ljl ^j3 4~yAA Jl Oj& A^JaJl 

.<iUi jj LJlp cLJUIpI viJJS ^ Uj tUL^ 

LgJlL - L>5q j-JLrJI aJLq^P L5^ 

.^yl j-iLp ^p o^Lui^l t^^-L J^JLj 4^jaj ^LjI ^ 

\jLft Jj5o Li5j 5 ^Ul ^JlpV 4,.^,’JL sIm^ Udj^a A>1 y 03^Jl 

j^aXj UU1?I L^->-I^j jjiaJl (1)1 jv-Pj cLj^Aj Lj^H^a ^jjjl 

^J^>- j££ 1 ^P l>«JLa JU <*j3£jaJ IOmjaJI jl LJlP jl LiL$L1Lj . SJjijb i>-jJb 

^IjlpI -U*Jl t _yLp AjlijJl Ajj^JI o>1a . S>-\j 
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^ t J,,/3S)\ <_£X»Jl £«j(lj ^ «UA Silp <U3 (1 )i— 43^Ul L*J 0J —S 

^jJiijJS ,_j1p o ^Jjb j>-\ ojLjo ?4—iL—Jlj {j* 

0 

¥ 43 bill I oJIpL^j AmPLaI^VI Ol 4^>- ^j{ jaJI 

Ij^IS IJLa ^ o(►* l$ jtJI Oj^i JiS $ 

vU^J Qj* j .til ^ aamIsJI j^oJLp ju >-y iolpj a*^Lm*4JI ^^^JLp 

Charles Percy Snow ‘1959 ^Lp ^ ^ 

0 a^s^j ^JL3 ,oLJL*jVIj jvUI iflOLilSjB oLw L® jct^^ <JL%aaJ^M ^1 oLi^l 

^5«Amjli ^LaJI ^5 jaLi ^jJI c^Am^JaJI jli^LilllD jIjIm jjj 

l^L L® 16 A>«jLsd]| 

jjjI t aj tjjJoJl (jiiljJI p im CjlcLol^l Ij^a^o C*& ‘Aiila 5 jjj£ Cilijl ^^-Ad 

IjilS ^oJIj <AjJLc A^jJ < jjftl<j l p p^jlj iAjJuIajJI AiliaJI 

cjlitfJ jl S^aj .cLoJjkJI AloI ^ pfl^ jc J^IrifllniL 


AjL^II ilul^ .AjjIj^JI l^UfllngJI ^jIjJI £j»ui p^Juft A\fv/w JJC ^ 

vJL^^ jLwl c*j£ dJj ^£jj .Leu! 4uJ iii dul^j :5j^hi> jja 

.gSjMii*^«il ^Lafi oljA Ja *—1 tr alxil 

ajjIaaJI ajjI j>Jl L^^ubjJill ^yUJl Ojjlill (w^aJL tbjlj 1*5^ 

t<l)^jLdjl iJj^ ^mJu ji 4 j1 »La l gip AasImUJI ^ll 4jjlal)l 

jj^p <jIjpL-j *X$ ^jUI cl^d AijliaJlj 

^jaJ 6j}>aA)l 

J^L>* aJILJI 0 LS 3 JG v—^ aw.7 Ijl* jl c-pw*j1 j \3 o jl JuaT ccL>jl>cj U^i 

JS ^^1p JJUxll jUXlj ^J. t5^3i j*r ^ S^UJI 

jamjli ^3 Lidjl jlpL-j ai^J ^p Li jit) Jftjs Ja.»4m.2 

•ve^JIJ .^UmaJI ^5 \44f\y d)l a^jLmwjVI ^Jlp (1) ^Jl Ammmj^)! LL^laJI 
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.^Ijl^NlJb^ABB 
.(CE 1950 Jl« SjIp jJ >UJI «-iyu BP Jl ^y) ^iUJI JJ :BP 

.Anno Domini io}L» Common Era = AD *S yJL* oL>- CE 
.(^b^)l Ul» £J2) 2010 JJ y~*» y* ! A^n^Lo Cwi y* 


.jjjSJI tfl JJi-jLU 13,7 

tSJjSfi jL>»jti'bll JLkj Jplij 4 Jjt 

s*-j 4oUjy£5Nl tOUj 


^ kSj^^ v — JO u AAsd j 15 — 4 

•f *kjz)\j 

.ol«Jl jJSJ ^yjl jjQ {j* Jlfcfll '. J?&\ JL*j 4 JU*i twill 50 

. <uiL?»- j^Jsj 0 j£i I jL>»jtj'bll JLiu <Cw> twill 400 

lABB <Cw^ jLJL« 2 700 y* 

ABB = fc-* jUU 9,1 
* A>w»»4 .JL)! Uxp 9 lo^fl Jj <Cw* jLJLj 4,6 
.SJWaJI V-^Ij53l ^ :0^l JJ i- jLJU 4,5 - 4,6 
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^ Uj xJb- :j*i/l JJ x— jLL« 3,9 - 4,5 
,eU>Jl io'SM J-3 xx* jLL« 3,5 — 3,8 
jjfij stromatolites xJb>Ja Ijj jJj x-* jULa 3,4 

(_j y*i I o^UJl ^ I :u^l x«* jLLj 2 

.eljJl 

.oJlSjcoJI oLsnJl (_jx>»* j^-l* 540 
.4~_>Ljl ^]J ( JxxJ eL?Jl jJj xx* <L>j~L» 400 
.^jJl s_jl>- oUl: j^Jl J-3 xx* o^Lo 200 


olj_^»L jJI Suj> ^Jlp ^y^jl <ol ^ol*aJ ;o*iM x«* OjJ-* 63 

. oLj jjJJ jijj 


.^JLoJl ^Lj ,_y;^X»dl ijill -OSlI jJ«9 x«* Oj^» 4 
.x»UJI ■si~'-f >ll >0^1 ^J«9 x-* o^Lj 2 

.vloO>Jl jLJ>l jj& :0Sl JJ xx- ^ 200 
.apIj^JI : j*ill JJ> xx- <-iYf 10 
.JjjJl Jjl •O'i/l jJj xx* i-j*ilT 6 
,4 aJ 4>^* Jjl 1 " • 500 

(^-•--/.*ll) 4^JjjJl {j* xjlill xx* 250 *ix» 

. (xJl*jJLo^Jl) x*Jjj«Jl IC - - Jj A x—* 60 jx» 
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<j .2002 |*Lp t^L^bO £* ^*11^ <J^>- .1 

£• ^LaAJl (5-U^ Ojj ^j*>\ <y~*- j* <.2006 ^1p ^ jy>-bli j^-^bli 

wL>-^j ^jA\ aJL^laJ! oljJaJl 0 ^>-jj ^jl^-rfaJli A^-^ofll JJ 0l£ {£JJl j jJ ^^1 

\i*z£ o-La a^jIzJI ij^3j*'-} <J^ ^d3j ti Loli c*j*zjt .^JLj 

^jl*A>-^jl aI^^JI «J-ft OJ\P «La]^ .^^teb/lj A*il jfrjjj jjjJl jj*a$\ j tO^jAizil {j* Jaas 

cjLz-z~JI ^ ^jzJ^a ^Ja 1» L»l^ (^jlJ ^ 
s ja\jaS 4j j\jla ^a>«JLll ^ a!I ^ LLaj loyiJ ^jjh.rfj JLtf- «j oJLa^j ^1 

* ^J^i3 0l&* (j <JjIjl>-L 

^1 < ^Zpl2aZ~*l J Aj^aJI (_5_/pL^ wbJt>- ^jA oJLA C~*AO 

(j (^jLzpI^j . A**^p*JiJl Aj^>«zJl jJp (3^aZj 2JIza t ( J~^dl v_a* 1^il 

J 5j-tLy ol£jLlL* (_$jJ ol£ j} j^aj (^Jl t jA fc^ j^IzJI 

<Jl^~ ^a tA*^ a^jI^j»^-I^ a^JLaJI iL^jb/l aJL>- LoLc JJLl; ol j^-*u -^l^^bM 
fcwJJJJ A>»-Zj . 4j-LAaJ y^b/i £j*i\ (jljull ki-AmJl 

jaP ^a olS" ^Jl^ ^l-^-b/l ja JJ AiL^bfI j jlj ^iL^I obi ^ *>: .-* 

.jruS3» gybH gJlpi u!^ l|JI I^UL cju Jp 
(jl ojLi^i/l cJLap! 0^^ *a 5 uy^l ks^~ ®t a^.^ 111 40 —Jt oijZ—J! <J^?- 

fcAj ^li i Zl I ^jjUI 4 wVa , I^JI Aij^l^zll aJ^LaII pLJ«w«U .A«>y oU^iui IjJL aa vZ^jIS* j * * j oLl^> 

.•JiJJS UjLzpL La^5i Lj«up Jiai oLp-^J ji 

Ija u^* L*Xp ^jr*~j -iSy*^ {j* oUjIaII JS^ 

jl .1 ^1 ^jij>-~\ jl •ts~^~‘. ^r^~ J ) e**'' tT*' ^ a ®* c5~*i 

. JLJiS iJU-l u j£j LiXp jl I 

: jn .^jVl ^ Sjj^J JSUI Jl\ ^5-IjLI ^ ^kjl *JL* .2 

MacLeish (1968). Goldberg (1991), pp. 52-7. Allen, Tainter & Hockstra (2003)m pp. 
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1-2, «50 years in space: My favourite photo», p. 40 and Poole (2008). 

£jA (j oOa j o jt* (J O0>o \1a\jL .* <J^b- 

aJL>- 'Js jll j ^-.aall OjjU-I ^1jJl>- L» LJjjIj (^jJLi! ^Jjj) ^JaaIL l ^ta a- l l (_£ jJl 

k,£X~£ t-Lj5iJUJI Jjljj J'ita-12009 ^A» j .(Spier(2002 ^laJl i 4 jj*jiJI 8 01 

( 41 ^ 40 ^1) -1 »Lc>^U ^1 ./1.11 ^LoaII #y>ii* j oi 

jl—Jjj i5-t^ (j*~5jJJ J^ll <_ioAI 0^ ^j lO* 1 jAflJl t-Liu JjI j j ^jVl 

4 ^.r.ll 015 j^jbll JjJbl'l jjl»-^ o^Lcwtl oi i^^l^Jl (_^| L *1 ^*a ]1 |Jp 

.L-LJ V' 


3. Bottcher in Meadows (1972), p. 7. 

4. Bottcher, King, Okita et al. in Meadows (1972), p. 15. 

.oJLoLI oJla lg 1972 ^LhJ 4»&jaS| 1 a>».-*. ll oi jjlll {jA 

^y> £_jJl iJLft (1955-1883) a.~» l>- ^ Lk-j jji a«»^>- *—s _^. 1..A.1 1 <_jlki 

jj50l ^djUl (J-Uj >i SjLio .(J_j Ul 4 j' 1> yo soy yo mis circunstancias 

.JjJajj (_5~0J J-aii 

4jj^I »L.o.jfC3l oipj.lal JL>-^Jl 

Ledeboer, Kroll, Dons et al. (1976). 


<J jSOu g^ i—ipi 


Spier (1994& 1995). 

,J Ajip j&U jV^Jl gijl^l 

Spier (2005b). 


.5 

.6 

.7 

.8 


J/Vt ■">! U»-^\t a. 

.aJIJwVIj aa^U^jJI :o L..:> ^J^Kt x>1a ^iJ .1 

iiiUll <>yS a 2005 J^l 15 j H-World Discussion ipjji- jJ ~>ji JtJL ;js ilL-j .2 

Os- Lit ^1 j www.h-net.org/~world/ :^1 ^jbJI S—ljJ jcu; liUU J ^ 

^yl j a2007 fjjj j ivi_ SjL- yj S-JLJI SJbnJLl ^Uas^ J j .trowski (1989 & 2003) 

.Lj^Aj 4»jJI 4>J Jp l^i.Al 4>0-l 

L.....*Al . j-^\\ 'jJfy.A 7Oi a.^mJI j oX ju LIjA jjlnJl ^^*11 01513J L. 1J1^ O* 1 !—*1 *3 

JJ~<» 4jJj i-Lil k^~>- JA U jiiiiyrjA Ujll oOA oi ji Ji if 'j if 

0j^Jtio^w OJLUJl *(jJLp 0J J01*1 Jli i2007 J .(^JaJlj a JU-1 oi^J1 j) L-J»li 

yt <i~>- ol_^il (j jlOJI a—,_!*• li1 0*1 jb>»4jl OjL^I^aJI 0^1 

.oj1_joJ1 ojIi. JL. < jJ>j )}\(_^1 Lgo» 

Walsh (1951), J*\ a jJ>V- 1J Jbr^ ^lll ^ Loiyc J5 oi ijS^J a-J^ O- 4 

p. 18, Bloch (1984), p. 23fif. and p. 48fT, Collingwood (1993), pp. 251 -2 and p. 364 
Barrachlough (1955), p. 23 and Wessel- Li.1 J& 1 .(I jjSi^ ^-1 jll oJLA jy* x ~*y > , ^JL&9 
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Hurwitz & Ostrows- J&\ i jjl*ji 5JL»aiJl ^ jjil J S.-.lLj.ing (1995), p. 20 
*L» SjUI J L-J^Jl JSLill Ay oliilx, ^j .ki (1983) and Ostrowski (1989) 
Barraclough (1955), Bloch (1984), Carr (1968), Kitson Clark (1967), j&\ 
Collingwood (1993), Huizinga (1995), McNeill (1986b), Slicher van Bath (1978), 
J5Liil <>jj> AJ-'J.jL JjU £Lx,JAij .Tosh (1992), Walsh (1951) and Wessling (1995) 
J^iSl J»*-^tjlJ v USJS»:(p. 71 ,1984)^1/ 

t-J j£j jS J J»Ui JUp ^ULl 

J <JL«J ajUj o^liw il Ol lilj J (.mPj! Lo A3jaa 

©JLa 


5. McNeill (1986b), p. 5. 

o^wj ji 4jI^> " '***■ V fr^-J .6 

JL*JJ ^JJ) f UJ J t l jv^T.^T»«dll ^ .4i_rf>l Jau *y-J Jl>- fjf’ .Jl» C....;l .7 

.i.Ul jl&Nl *Ju> J I1(2004) JLSb J (1986 

i)V ^ IJ3U jw ji ^>1 V Jy tlJlA .8 

Jta oju* liL>l vjJLLdl .jgjlp . Jb^fl |^iil 

c.I l|pl yb LoLc o ^jUI JL>-.t(ip 4 j^LJL. 1,5 Xu ^Jp 

^aaJL a uZjjJ OjP jJCX^JI i1)I5" .O LaJL^ y i^JU! ol^Vl <j JLStjlj C«Jj bH\ 
dJLft 4iil)3 p. 153 ,(1845): j !Ju .tiJLli 

!l Ll^U- SJwtJl JJ ya jj^Jl J {Sjr^ J'® cil 44jif jUM 

.2^^111 LJj ( J-s*aj l|il S jA JjV 

£pLLI J :; h7 o jj jjx J w* V 4jt Jjuil *u>-lj ce-^11 J_jij aS iLolc Joj <y° *9 

oli cJa>- jJ I 4J0J ^zJl <ajla^-bU c-l^ o^lp^f ^U-l <j oULJl JmIpu) ^JLfJi 

V a5 i**aiiLl L* Ui jy^t aij 40^ 

1*^1* V HU? ./id kljD^ 0^0 ^ulL LJ^ li^ 

.^JUJL »jil 

jjj .4jI^ % o^U} 44 j3*a^I j (1*..,J j ,10 

<uL** 4 (jl>« Jl JLa ol5 ^4-531 jUiiiVl 4 j £.Jl o ^JUJ ^jJL 4—^ ^^iJl 

f-^aj ^ ». 1 lp iS^ ^aJ 4Jai-l frj—J .^ll.-dJ ^a_c ^ j!~ T j^-5 jI^«a»I 

, jl^AtVL ^jUl j »aJl 4 (*^ O^a 

fU) Anno Domini AD j* y*j .Common Era ^^UJl y^aJl CE .11 

sjJ«Lll SjLt^ifl oj$ l y» 4 }j\^ ^UJl j^aJl j\-*J ^ta>w^l .(^p^Jil 

.(^mJiI (J^) BC BCE 

12. CF. Moore (1997). 

^llaJl ^jlJ L^JIj IjijlJ OjI^ Sa»dl oLVjJl ol ^al^j 4 ^j yo 4V .13 

<J \Jj» ,|11 aJI (J^^* ^y* ^-jlaLl 
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cJl5 lij U J j>- JjL-Jl ^Jp j uii y f ^UH 
CF. Crabtree & Nash ( 1994), .ajJ-Lps u^ty^ <joW y Jii i-lUH oL-l jjJ! oJL*> 

Ravitch & Schlesinger Jr. (1996), Thomas (1996) and Woo (1996) 

ee>lj,d]1 44 Jp JL-SljJl Q~Uj^jcJL IjjlS 4-$ldlll L>-I fr^P A*pb*.14 
(lL*J (*-$* w>li5 tljJS ( jp J..Aft^fl _/-jc 3I 4i^ li wLjAiS ajIi£)I^ 

Eric Wolf: Europe and the People sJ&jj viLjl W^ 

without History (1982). 

itJUl J>w» J ^ jla!^S mail(2005 &2007). ^1.15 

oJl5 taj U <Jj>- jll Ja-L—ij .ao^L* 70 ,j*j3! oljb (j c 

O-JlS ^! 3Jodi JaJ^jUI Lj- Ji ^jl_^dl ^jLdJ 4«!^jJl 5JoiJI 

t^pljJl ^y> jju U y 2 ^ (J aI^jJI oLa^p ^Jjudlj LL"^L>- o^3» JLi 

g J* £ji U5jt Ujjdl il&U Ol iJjVl L-J-l fliVl « 

jJ-3 La a-jjLlJl (j 4 joL£ AjjIa* #JLA^ Ljil JuLa ApL^ ^Jp ^jpb* JLSu 

.A^oJUJl 

4jliVl 4 ^jJ 1 .Leopold von Ranke: aA Fragment from the 1860's,» in Stem (1956) .16 
Leopold von Ranke: iVorwortu in Weltgeschichte, Neunter Theil, zweite :5jLoSll 
.^La^l Iju J1 •uil JLita l _,JbL>- oil j .Abtheilung, pp. XV-XVI 

.2) jt ,Jl iiy> ji-dl JJl >j y —Lall <j*—t ® jjJd) ^ ...fa l l j. 17 

ol jjiaill «JLa esJJl «3 Qj~“’ jJL f jl <«lUi jj 

ojZ J 4jL> ju 5 Jl>- ij^UvU IJl* jLipI .(®o 1700 

.1757 ^U! (j ju«j 

viL^L jUaijJI ^iLaa^l ijkll J-— Jp Barraclough (1955). P. 171T.18 

JjutlL LJlLj^ iJ ^jUl ^L_jf Ojdlj iys- LojI JL. JaZtv ."(Jj 1^ oL'.,,»,.,.mII (J y.y.j^ 

^J.«.-.U L> ili |> ojjl kl^LLI (J t ^urt..u>»£* ( y. j ( J^JL 

^lVi LJUj (j j^aii 015 |llp (j UUJI oLIj-dl »-il 

.(p. 1 ^OOSJO^Vlo^^lSSXilij^jyl Jl«U>LLjjlSjl* 

19. Von Humboldt (1997), p. 340 

Von Humboldt (1995) and Kosmos: Entwurf einerphysischen Weltbeschreibung J*>\ .20 
Cosmos (1997), pp. 55-6 and pp. ^L 5jjJb*0)/l JJ Jj <■( 1862_> 1845 Oy.»(L) 

.79-80 

l^lyi jjp ljl.tf> n g'.5(J Ol yJ* jjp dip j L . 1) jilLjlj 

■ L J jJl (^1^1 jjy>Cj pAy fjj>-\ (ijlaj 

J (jj 1 S--J^15_,yJl Loj\ »J*i li-C*e c-i Von Humboldt (1995), p. IX .22 

.<uabUJl^ aJLAaJI L^Jl j>- Ji3S 

LsL^iJl jljiV >1 y*L- ,> mJL«>-» :Von Humboldt (1995), p. 18 J LL:.23 
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nJLA-l jUJj <Ljl~«*^/1 J5 (J K -~^y C4m«j 

. ^Jl*Jl jjjhj ^1 {£^ji* Aj^ XJcSj t^PjVl J^ *~i ^A2 

to 0 ji SL>* J*A>* o«>l>> 4 ^p1’.^a 1I 5j^tJl fj* a>* jil 01 pf-j 4 jI ^till fj* .24 

Jmm* .AmJLJI 4jI>^,U* Ujl^ j^L* J^w a^Ip ^1 ii Ijla of ^ 

jSju ^i j t^Aw^i t3 ti»jJ o j& ,^^4 (j tjiiii 

ilJJS iaJ j\ .^^1*11 |v-LaJL1 <U^Ia1 ^jA I j*£ Ujsj- 4^3^ ^ £• *lfd_/\jt ol5(^1 

LoJlip 11799 flp (J | c ^o t^lldl IJLa (J Jju o3jl>> Ji |1 4^pli«aJi 5j_jiJl 01 4JL3>« > 

015 ^JJl ojUJI *^A-l (J cJli Ji oljoldl oJLa ^ 

.AmwjjaJI c«^I c^ 


t Jlill jJ^w* ^Jp ^_pjJl 0y. iU^A ^1 ccj_ pl tilJA j .25 

L>*jJ-l ^lU- tO^I Ic^Ip jAJaJ aaa-JJI *| < Jp ^Jp OUliaj JJj ^jj^b 015 

JJ ‘SjcJaJl ^jA jULtl OIJA (1)15 ^jjljJ 4...*.lLi ttlU3 ^ .L>- ji ^~Jl 

Ic^si fr| 4 Jp (j^j ^Aia> Ji Jj 0^ t^^lA^U ^till y*j .j*-5 J^ 

j£a j^i 1 ^ 5 Sjb*j ^ ^ J>- ^ ^ . ■ ■ 1 1 j -4*>-^J^-J! 4jL»^iaI •u^I 0 J 3 

.Jaa)L aJlp I jAS U ysl j\^tA‘,>^f \ ^jp <uajjI^Vi AmaJLkJI 

oi jJl (JLi ^l j ,4-aJL»JI 0^^^ 0^ j£aa ^-pL ^ (1)^ vUb-^ 

.LJl>* 4 m1p ^JUi Jju ^ |1 4m^JLmJ 1 ^#Vl «jla jV AmJL iLt 

^UaJD ^Jj^i Jp <Jj*5 jl» 0y+ jiyr 015 twww.monticello.org J lij.26 

^li^Jl Up jp 0>-0^ ttiUijj‘ A j?2• 1789^ 1784 t jy L*J^ J 

C w 5 (^3J1 ol^il J^-i 13 «bu ^Jp 4ip ^JLp^ t(J^SiM»Vl OLj® j^ LjJcp 11776 (j 

.0 yuA\ aJLft 4^ 

U^L; ^ jsBjJI oJLft c^JLi^l JOl^ Descarts (1977) and Kant (1755 & 1963). 21 

. 4j J .JL > iJV 1 (Jj 4jUVl IfSUJ (J 0 L 0 >1! *S*2* ( Jp S^JaIa ^ol 
.www.zeno.org ^UJ^^£n^Wopad/ederpA/7o5opAwcAen .28 

jl ojJ 0 t2-Cosmos(1845), pp. 71 Jj . 10-Chambers (1994), pp. 306.29 
j* I^L'C.^p .l^jCjlJ v ,a./>j ^jli C^* J51 2 . s >j 

Secords Introduction in Chambers' L^t .Secord (2000) Victorian Sensation .30 
.ijjSL* U^53 ^1 oUjjJ^I J^15 jlkJ <ujlJI ^Jdl j* tlU3 Vestiges 

I^ApI 015 j j jjvaLJLJ j iJJ j tO-U^> jLa 0 j > (JI^pV 1jl>- L^zia ^JjLU 015 .31 

.4j UipJ^J 


32. Wells (1930), p. VI 

^»ll5 (J Jil^}l jy^as .Jl ( Jla tj4jul5 iJuLi Jaj 1}La cJ15 .33 

L-L-l .1957 t®4«Sj 40 j 0i4Jj5 ^lk» 4 ^j^b 4 JIAS/I j y *jjll 

( j«miJI J *s yjLaJl ® 0 j^uy* ^JLij uJLi jJLfj ysVl ^LS^U 

0 JP jLip! N 4jI pP-j (Jj o\j = i«JI J 4jf LjJ ^ jll qO^^JI J a-L-iVU 


281 




V VV) J^l & lit ji\ - j^l i-J ^ 5 j&Jl oJLa ijiS oL ~jZ !lk»- oUhiJiI 

.j*a jSjH (j Ijl>- JJLf >jjus [fcaiy* jJ OIS - ^ ( JaLcj 

oIjjiJl ajIiS jj cJUl ^S\jJl! dj j^ a (1970) bj£ ^»j.34 

jiljj ( ^JI <aUJl w>Ljli*.ll 1^.1 jl>-^ 4M^L««iSfl o^^aJI J4*JLJl 

^ t L—I I 4*j jz£jj 4 jL>«aiV 1 |iip jJl cj ji\ (J uU3 k_Jpl 

Uxpj «Ju J)U* ^ja \_Jpf *lj>J 

ijJt *OP Ui Lf SJjJl> Om|Ll« 4jjlk> v. -■-Z^j ioISj AmJ I ^a ijULzSl 

•J^JLlI wLijI £T^lc^ ^jJLJl J>b Jbu Jbf jj |1 Jpj .o«JLp 

Christian (2009a&b) ^laJI LJa yj^Zjy J»-! ja .35 
Belgium: Verburgh (2007), Canada: Reeves (1991), Colombia: Velez (1998), ^kil.36 
France: Morin and Kem (1993), Reeves, Rosnay, Coppens & Simonnet (1996 & 
1998) and Nottale, Chaline & Grou (2000), Germany: Lesch & Zaun (2008), The 
Netherlands: Drees (1996 & 2002), Spier (1996 , 1998 & 1999a&b) and Lange 
(1997), Russia: Neprimerov (1992) and Nazaretyan (2004), United States: Chais- 
son (1977, 1981, 1987, 1998a&b, 2001,2003,2004,2005,2008 & 2009), Asimov 
(1987), Kutter (1987, Swimme & Berry (1992), Adams & Laughlin (1999), Mo- 
j^Si\ £ijhJl by. JajjJLi jl* >->L53l IJl*j irowitz (2002), Gonzalez & Richards (2004) 
Primack & Abrams (2006), Stokes Brown (2007), Gehrels (2007), i^JJ! j 
.Genet (2007), Genet, Genet, Swimme, Palmer & Gibler (2009), Potter (2009) 
Sjfcr Je- J jS\* Ujcp 1 1996 Jj W. H. McNeill (1992, 1998a & 2001). jfcll.37 

0ljb3l LpJ cil *■ ^L I jj£b*A 4^1^a! (j ^jAja-a I jj 

Ov \'jyS 1^*1 o>- j j£}\ ^jtJl lo, & oISjaJS Mears (1986 & 2009). jliJl .38 

oLS" LVh^'.a b\ v-J'^Uall {jA 1 JL>* ^*1^11 4^Lp ^j -i_J^AlaJl 

4aaI^» ja ^lUI Jjaj jvP Ajl^ A*lp £^£*A 

.Spier (2005b) ^1 4 £^£*a J a! 

<^1111 JoaoAJI 

1. Monod(1971). 

I»p jj .ii^Lall oljjb 4^1 ajLipL 4^1 J^J jlkJI |^)1 LSLjISLa (J c^a LI .2 

1 oljuL jJp La JL>- JJ y'y ^Jl OJ^LpLalll jf cmma IJjI n ^11 klll^ 

.ijj~ai\ ^a *y*£ jL-ZP^fl (j 1 ■$*-*>j V tU Jj- jj JbJL IfrL-lO ^ y&j 

oLj bil l LjUl Jjii $j ^j>Vb bj^j Jtf 4 aK^IjaOaI J 4^1p fjy ^ y}\ ,3 

J oJjL* <oJL5 ^Jl j 4,jmJ j~*j Lj o_^JL ^ILp IgAjj ^Jl 4^LJl 



wbj] 41983 iplaiill (1 )jS^ ajIiS Jj .Spier (1996), p. 14 oLj aJ 

Uj^lp .flkJJ Ijl>- ajUL* < jjla J£j t^jl ^ t«process-structure a^UjJI 4jjfi 

. ji oi ^...^1 cj5 

5. Chaisson (2001), p.234 

^lul) ^Lmw* Jjip Ajl (JJb Ojjull Ji^ jlijul OjJUll UUaJl Ufljyu UIp ^ >6 

‘{5iprj Cf* * J*Jl v*U Jj*- JI>Ji J! *iU3 ^ajjj .Trefil & Hazen 2001, p. 232) 

, olil ^ aI^ L -.* ^ La {£j^\ *1 joIj^ ^jA *^S j^i 

7. Smil (2006), p.l 

piaj Ul 4^jJUJ jtJ 3JLdoJb J jlk; jjp )I^J ytS'Sfl uLycil U^£j .8 

oUJk^taj jAj t(oLU jJp 4^wLo3l jlaoJI ^>1 JS^ ^j) aJI^II ui5cill 

d\ jJL- Vj ;Gell-Mann (1994), p. 23ff j&\ 4 aJ ^JL*j s*>\ t^jLa^ULl LaI^i£ 

• AaJ&a jsPj O- jsP cSjuu* piaj lf..l pIj cJliLoJt yl JS^ J JUu 4 _j2jjazJ 1 IJlA 

ij >"j ^Jp i—U L# toA* jAaI) ol^i.lh.^ao j aJI y? JLaoJI ya £jj 4 Js.,/7j 

J53 a~«£JI o*VbLl s—jupj JJ J - ® ^J^ aj ^ t5^ uil 

y* igi ubj (_$i 4(5 j>-\ o jL*j \^\Sj>- JSj cL£ m £1 ^ JSj *UJl oLJ 

. 4 I 9 Aji j4 jU9 U OU^InI) OUJj3.^t4J ^S’Sfl ^^L*aLI JbUuJl 

o*l$*- .Cf. Gell-Man (1994), Chaisson (2001), pp. 12-13 .9 
Waldrop (1993), Lewin (1993), Gell-Mann (1994), Kauff- JU\ cJJbdl oLI^ jJUL 

man(1993&1995). 

.NorbertElias (1978a), p. 32ff jIIp Ak«*ljj ojlSol ^ cbte^lb .10 

j^Jl 4 mL| Cj jS C..wVjl 4A«Jut)l (J aLJL* (Jj 

jSlw ^ cObu.I>i>JJ IJbJL>- ^JLp ojLlpL |iip Q..^£ll _j (hiyu 

.L>-jJjJl j\ eL^yt)! Jl A-ulJij 

«JLa o**~ii j jUbcJl Jj> c 2008 jL# j ^I^La j (SFI) j b*L« *1$** j£$* . 11 

o—(5 y^r cH5 iJA&l (3. AaxdJ aaIx^JLI oLy^Jil <^Juyj <Jy>- 

dJ .JLAjcU Aitlx^cll 0*Lyl«-ll Jy>- aS^Jw Ajjlia ^ JL^aI) ^ 5^0 cT^ 

ajJa>- JOl^ tJaii kiUi Jaaj -(Jj ^ aia!^ 31 ^ ^^p 

^ aJUlI oJLa £-J>j Jp aO»UlI oJLa 

iprj ja 4CJ15 11976 flp J L^jlS [S meme ^A\ ijli# ol 4-*-^ yb ULa .12 

.0 «aJ| jJ AamAP 4n><jI/ 4(5^A> 

13. Cf. Adams & Laughlin (1999). 

14. Smil (1999), p.X. 

Chaisson (2001), p. 134, (2008 & 2009). Jti\ S ja M Ail^l. 15 

w>ll£) .Abl^ 1 Jb JL>- 1 jmJlZ fj&l ^ ^-La ol J 40*1 y*A •^ a • 1 6 

A*UaJl ^JlpD AjIiS JJ jLil 11975 J ^A^5b>-S/l AdUaj) 0 *UUp b^^ O*jJbijI 
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^■>0. viUiti lei iSJ-l caUilSJl SiUaJl caliUS «U* jJUaa' U» d\ JJ1991 f U J dfUJI 
Broda(1978), p. 41, and J*> 1 t a -^JLll Silt SiUS j* j£& j$\ LjcSlj ^jl4l 

SiUaJl SiUS *_iycJ lg_ij SSj^LIIj J«w (_5jJ SiUaJl SiUS yu ^JjSmil (1991), p. 63.. 

4_Cj *)l la fjj nilJi - j£J SiUaJl ^UjjD I ijjt Igjp jlti (_JjJ 

0 jj oJj-j J£J SiUaJl jJ SiUaJl CaliUSU lalp 'lljJbj- o^ 

Ja 5 c Jj jJ*l Jjlall Cal&Jl6 jl U ajf J O^^Jl /j*«£Jl ^SgjlzJl j^jtlJ 4»dl 

AjUS J 4jLL*> Vjl jUj 4j1j ttii IgCa ^1 Aati *ULjJ (3 >j^*wla 

I^a-jI .,fiT>-l s jlp ^jJ jj Jl^l ^6 tllls^ .The Life Eni (1987), p. 253fF 

J--l*l I Slab Aajlall aJlA jl o j^a) a jA ^JlpT la jAj tlyl ,ta Ijl . a j£«a 

jj»Sll yuj terg s~' g" 1 _j 4ajJ SiUaJl caliUS j^-aLi ^oi j Chaisson (2001), p. 139..17 

.(caljLa- JU JU\ ^UaJl) CalJb>- JU SI ^Uaj ^JLiwal n_>LS3l I JLe> J j . 10’ 4 Watt /kg (j a .-Si 

18. Chaisson (2001), pp. 136-9. 

19. Chaisson (2001), p. 186. 

<l)t i«fl j>r JLS 70 Ja- jZ»j jSi SJbS’® ^xic-a Chaisson (2001), p. 138 .20 

^jiaVI JJtUcJ (j»l*t O Jp J»l j 130 jf) lla_ja ^juj_jJLS 2800 eilp <j^£lgC— jD yCjl 

.«Ua 

. 10 JaiU jUSlI Sa»-i (_5jL- a .21 

7/omo jiial jUl J* o jty-U gS /olj 4 Silt Si US' (J yJl ^jUU illj—ali |»li jl .22 

JiJj .^Ull <L>LU)JI ^jJ jUI J* 3jt~JJ flijt ^ ^-Ai jlj habilis (2001), pp. 202-3. 
i(2001 & 1982) ^jU jic- Jia 0 _jw»La^>.| _,Lil jlSJj Reijnders (2006a) ^kil _>x£j 

Silt j.i^iaa OIS jldJ yCjl ^l.v>c»»l JJ (2005) JU silal^ij (1992) 

jUI Ajj^l O^awlJj 2 Jj^ 1 (S)ljl>- ^tsl CJj Jj .JjljVl yXjU a..- U L 4«J^Vl ^Jla 

SJUaJ^al) SiUaJl CaljU\a Sa.J ^Jlab ^^Jaj 4gj>-^j ^a ^Jtj aj^i CiJS c*cplJ^jI Cal«.a.a>^aJLl 
ja ^liji i)i lcS c 2008 (3 Jjjj (3 >jUJ j^ll ^I^Sca^U 

(.lijt jS J?* jJl |jSl«a ^llJ; _/*'^l <3^ .Saliwill Sill) OalS is^laj agj-j 

.SJUUaai Cali 


23. Chaisson (2001), p. 201. 

Calj^I |vij lt_j (Cal8 ^illJl < jj\ jja cSCl^g^Jl IjCC^La JJ Silv^^fl .24 
g^Ij.>c.ala IgZtlt CaliU5 <—jI—;>■ ^a J»a ^jAJ (<1)L—j^ll {j* oilp-) Sj y~]l ( C-a’ 

40 ^A^jZja . A.l^.ill ^aUUl ( jA*J JJ <2lJi {S^yU .^l.-^ll AaJlSa (_£-U\ SiUaJl 

^a i( < j .. a .. * JI Sa.J ja a jja l) _jJLi S^jIJj jjSt jAj) ^S /3®lj 1600 Silt Si US liJUlt J. .. a Jp 
tJjaoJ.1 ^U- jt Uai .^S/ilj 170 J! J-ax. SJIJL^ ^Vl SiUall }J.\ ^Laall 
^i y>j ,(U>-Uil ^y> JS\ JJaj iiUi | yi'jj) JaSi fl»\j 24 Silt Si US t^ S^ . j . l l Jp 

aJ ijl C-U (01(—*1 ^l^Jl I^jUl) al^g^Jl Joj*a ^JUI (1:87) ^ j ^ a HI jI>w ^J^^ 

Xfji (1 l _j-Jl ■''jliyJl Cal_^tliJl Ja-1 J c ^> t^S /J»lj 23 JJ J-ub Slalf aSiUS 
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/J»Ij 35 JJ Jai* (a.li5 SSllI (j 25 J*il £» tJalj 746 = jL»aJ-l i jLa>-6200 1,^1# 

(il jLS 44540 ijl, 86) &jJ-I hxijJ, 1 JuU-l JSSL. SJLJL. j 1700 5>lij 

j9mj JJ Lima ^3HO 4^5/J»lj 52,8 4^\JS J-ail 

.qS/±\j23 

J4p L_)Uil £^~ai 4<2l!j j JjU& 44j! iUJl Jp jl5 <ul Gell-Mann (1994), p. XIV. .25 

. I ftJlA LL jmJ 4^, J lfr oIijLla 4jI 1 Ijj la (Jfrjil JpL— -j Jkj 

f^Sj .4-J) JIJbt V J3 klUi ^P jj J ^JUJI (J^^d ^ 

.<1)15 Cl i4*»j2j ^oljjl Ul kl:* N *Ai (^ol^JJ frll# Jl jjaJl 3 (<jjs^j3^ 

26. Chaisson (2001), pp. 1434. 

Marshal) (1998). J)oj\ j>- ^ >b-bj- .27 

(2003 (3«l)Cz— jJL#I^ dk^l^i5 jA <Jlj-xLw Zj£i ^1 Jam-mJC .28 

(uU^ L^>i 4 ^ajB jus ju$3l ^jlill ^Ul oiJji Jp ^Ipl oj S 

Ojfij (1)1 UJ Lw Ji Jp jJ*4 * ( j~5^1jjJ^>-B 1-bx ^jA La^ '{J^* (J j^P *j£xJl^ 

Mlj t^xUd JL>*jJI jwilJl ^ 4J9jiU oUaJl oUiX J® ^SU .Ulc l^Ld AdUail oUiJG 

(1)1 (4kl —-j LjL«a>-j Sj-iC oJULaII < jXL*j ( 1)1 (l4ul jCm j 

cji 1 (UU j> Jp J15 4jL J jx3L ij S 4jSl j JLaII 0 jwll 1 jl* (mww^ i^ib j^SkJ Laj j 

(1)15 Gj If IjlS'Iz^o ^5l |1 JjV ^.Uw** ^p ,jp 1 j j*p 

(J ^Ua./rll IJLa ^Jjw>l ^1 pj £y*j .{j ^lh . /? . U IJLa |»ga> jl ^IbJl *1 >«j1 ^ 

( ( j-5^1j*xI^>- *W3t 4-1 Ip 4>-ji J -bjll c-j^>* 1 ol .L—(3 ^j** 3 

(3 \^>~ 4 bjkJi aJl^- 4jjkJi c >jji ujlp 3 ^-bj i^-p-t ^ (jl Jbuj 

IjUaS ^JksX^» qw? 1 (kiU^ 35 JLJ ^Ua^ll IJLa Oj^5 — ^3 

. (3 (2006) J-fld (J(2006) 3c^—^ (-j^!5li 3—® l*b j • 1 p^*> 

1973 ^Ip J jIj 15 d)^*Gijj 4 jIjlJI j ^pLx ^iil (_5ybJI IjlI^ jOu 

Humanity : The Chimpan- 2007 j 4 jL 5 J .(1986) jL-J j^ Jwad.:)L <ujiw 

ojUpC IjUflB ^LLa* JJ jj JLLiJl ^Up ^Lil zees Who Would be Ants 

|l (^.-j^P y *1 IJLa^ a a-^ j 3 .p.24 fi j^^JD (juljxJl jl^Id 

.4jL5sJ ^il-Ol j^*i lS-CIj ‘lS <u, 

.3^*15 jSLls Jju |^Zj j. (4xam-J1 4L< Cm>w^1 ^La-ONl aA«P (1)1 |tP j .29 

£# 4^15 3 J*L-f c-i5 (2007 jjUj 25 3 ® Ll r^^d* J ^j ; r l^V® ^lk%<xa c-ic^ JxJ .30 

(_$1 3 If :"-* *.yX ^pl 4 ajj1 SjAj .oJWl 3^Ah 4 jL^ 3 J^eJl 

3 • JUxj ^1 o«L> 4xl> ja jXa e^lil |Jaj d)l ^P Jl^ ^P 4 jU*^I 

oJLa j.4 a ^3l 34 jkj ^^^xl) Ijla d)l c5 iUULmJj j ijJLa ^^ j ^^Jl uil^ 

■35U11 

(^J f yJ Oj—-Li^LjlU 1 (20043 JLUIIIp J,Li(Jill3 ^ JpS pier(2008). J ^\.31 
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4 Waa (Jj ’<j?* ti 4 <S^y. J ^^Jl j£y 11 J^>* j^S a!La J 

2004 ^Ip j oL 4 jwI>“ J j\«£]| j^jUl ^p a^oJL*J 1 £jiVl <ju L# oIjXJa ^ . fcj 

jty*} 2005 ^Ip J aJjjJI li^ji aaaL*» (J^ 4(j\*£)I ^bJi J jlJJI ^ .lairil caLL«p IjXJa) 
Jj>" IjXja J liiL*# |*Jii 42008 ^Ip^j-^U .(£ijtJl ti ciUJI p . fc . ™ Jl J Jj^ 

2009 j*Ip (3 J aLL! Ai*A p.Jfcj |«J 4 ^ 5 !^ Ip l5 J cju&JL 

AjjjljJ|D ijmaUM J^jjJI jX^l L? jlAJl ^-Uvrllj 4<juijiiJl^ 4A**Jl^ 44 mjI Ji\ lySS\ jjJa!)l a£_&) 
IjXja l, a hi 4^1 ^JwaI oJLa JS {J c^jLi JiJj .(^oljL^oi-l ^jU (j aULJI^ 

^ja O^p - O w?Uai>-l ol5jLL» ^ 2004 pip J ^wjJI ^y£j\\ Iap ^p ^jJ 

.1^^ ^Jl SjBl oUUUl jtfl Ou ^ oLUUI ill; iiJlS, .gj^l ^U Jl tiJUi ^Ip 


tuim juxoii 

S»IpLmaj A-SUpJI C *1 ju^cJlj oli»^lil j4 jjji Jp ^j2b j^ll jjlt; jp SJl^l .1 

AXrtJa)l <JA*oJLrJ| u)L«ljjdl j4 I JL>- ju^]l jp ^ 4cJp ^mPLLa 

lAp- j*i£)1 j~*HJ p oljJ <AJJ^ JS Jsj .4_*$J£)I 

JjS/l JjlijJl® ^ J**U Cy*T~* c^llS Jp A-lp! J pjjL aJ^^I 6 -li ^njjJbj .Oj^JL) j£JJ ^jbJl 

jjlaJs j^wU«i iiLj| 4 1983 jlJJl pglaJLi)! (1)j£® jjiibf- liLj] c 1977 ®a5^J1 

Eric Chaisson & Steve McMillan's Astronomy 42005 ®jjkJl aopJL-® j 2001 «j j£S\ 
Today (2008), David Levy's The Scientific American Book of the Cosmos (2000), j 
Cos - j^wLi liLjJ ^ j* jCaj Uil j Annand Delsemme's Our Cosmic Origins (1998). 
mic Evolution www.tufls.edu /as / wright_center/ cosmic_ evolution /index, html 
Ipa>4 {j* j>-\ ^jlp ^iUi cJL^sjj . IJbf 1 jLa 4 ^y-JLuJl |»...l.idl Jp 

.^^1 fi\ A<wli J Ip|| jj ijLpV! jyu 

A^mJI CJlJ jaZ AmSI^^NI AJLmJI ^ju JA^wJl AmAm5 a)£*L 4 JaJ J> .2 

JbJl J| ^4 JldZi^U jj.wio.iJl <SjiC **J (jjJl j>»jJl UjLlpL odlp 

A^sk J \ ( ^jp A^«ld 20 ^>^4 Jll A^wJt 04jj^jVl Jj£" oljjjj A>w* 4C«JLd1 .a5 

JiUa^ (^jJl_j) J jPUajl L^jJ jA J| 0^aU a5 yC^Jj jl\ j^ajjl jP_J 4AjO. > fcJl 

• AmnmJ| UbjMll A^jI 1 CwJl j»Jj ^J^AidJ A w n ' JLi . (jmOwJI (Jj>" i>lj j\Jl* ^A LujAJ 

The International System of Units 4^-^1511 j olJ^bO J^JI a jX ^JJI 4-^SUJ llw .3 

^Uut>U 9,192,631,770 Luj ol J* ^ UjUpL 5jW1 c Ju yj ^ ,(SI) (2006), p. 113 
jj4 . jjUl5 jA^ a^ja Aip 133 Jl Sj3 aJI^ aijJI ^jujju <JLaiJ^U jJ^LII 

Aj^ 4jJl oIjl>-jJI ^ju jj4 aJUI jCaj jL—4 J jJcij ^ oL-LJLJl oJLa jj ol ,jpJ uaII 

.A^IjJI a] 1 >* jLA^JaJl j5JUI 4^IS oLaJ Ja ; .Allj jbUj LpV 4 jJLil l^ajAml^l f JiVl LgjJl 

J ^UJjI ot l ^p a>wZj Ofrljj" jl^KAiNl Ju^ o^jxJl aALoa^JI j^bJI J5^ 4LuL ,4 

J*A1 oLo^j ajjIL» AmJLAa oLo^ll aJla j‘p j ^ 4oJla L*l1 J Aj|i iAJJ^ ff'jj 

.Lolx jvisJi jl*j U JJ I^Lf! jjaj jjiJI ^ jJuLIj 
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ji- iJ lILa ilUS J* <^1 Jp J^-l |l ilip ^jiji ,_*>■ -5 

{jA 11] l>- JJbdl iJuJl JaJ j . 4j jL*Jl 2blll £A A m Hal l 2alll <1)1 J^i < ‘{£_^^ olyf 
iLJMI iilll ijjla :J <_$ ii&L* J5liJ <^-»-Laj ^1 iiy *JJ 0 juwoJl iiubJl ol_/J.I 
lSL«Lji ^L <_i yu lo ijiU-l ijjicl iij y>j> iLjb lijaj J~oil .Chown (2009) J*>\ 

Shiga (2006) and Chown (2007). <. jaj\ .MOND ill*ll yyj 

015lil U a£JL< Jl>JL,Shiga(2007). liJMIS jUL akj^ LLai JpU. liS>J .6 

jjl (J allaxl <_... ■ -1 Jj j(J 4 JL&I li jjyy* ll £^Jl <■■ a jjl JjV" 

ll liJaiJlj* JJ^^.SfI 4LUI(lUJ^liJLMISilioJL^LLl 

Ip.t Ujl j pL L^aljiPwwil |K< ^lj>J <*J^j 

j\p 2^111 <*./ir.«l (_g jjl «j^aJl i_«& Jl5j» j£X <2ALi]l e-ijip isJ y>~ J»l—jl wUS 

(.^jA^op^a j£* lilj ^J>\ji\ isL-il »AaJ 1* j\P JJLil -d <1 )_j^j <1)1 Jbu jJjJaJl 

J£Ltil ^a ljb»- .ilLa < JjuJI £>lj)l <j .JJL.il ajj> J^^^Ja <—a jlViil Oj£a <1)1 Ijjj V 

<J >iLll iLajl Jl* Jla IJLa J£j • jgJSJI jlpmjia'ill jJUi L» J <u^ll 

jjA j<ini Spl_a9 . -<£ bjl^ lpjl>uj JajJl JaaJI ^jA 2 yS 4 *aS illlA vlJlj la Ajl 

. J.,a;.,.L J L CJj J SjJH-I <u»JUJl ob JaJl 
Jli 1^ iiiUS pJ>jj .SJjl UjLipL Le> 2^jl^Jl ^iadl J) iaii JAH t<2ilJl) 

J olyVi .T ^aii^ J5w 4 jL^- |*Jj <])j^ll <1)1 Jli <<1 )^*-jLJ <2Lj} 

.Chaisson (2001), pp. 98-9 J*i\ .jS JL>- JJ jJcj V <i>IJip-S/l J-JLj iJJx~il 
Lamer j Chown (2005) ^kil i jjjSUl <1) jS jJL*j ioLtdi JJLtil J y>- iJuLi 2 Jkl 

.(2004) 

<J4-^*1 jji\ <Jjl <1)IS ^ja <j^pl *)l j -<1)^—jLJ <2Lj] {ja y^P® 2jL>.«»»t ^3 .7 

^^ 1 cfl^JSli^ <J^1® ajLS (J .SjU.I 4*1p cil s j ^.. < <1^® 

£=01^ <1)1 .80 5»«jLp 11993 tjLpJ ^t" j* tsl Cf° J^^^ <1)15j {Tjy±J 

:(2004) L»jLi ^Lft ^xAI AjJ)\ ^UJ LL; a^jjliiJjl LjA^p Jj <_5 J^JL iilp -3 ^*j 
-° • t r' li‘O'Js' •U* <1« <>® (*-^->1 Oil^^l JJl) 

JjAjI^La .<^s jliS/l_, 11903 J jhj> j* JLaj^)/1_> 11900 j ^iJlj b 1875 J 

^jj |.r..w jl J.AJ Lajl ilL^L .j jjdj .E=Dmc z iidLai ol^-Lui^l o^«1j J j*& J^JL 
o^IjLw ja E=Dmc J LojI jS <1> j~~a y .^.^jl y* j .Jij~» J^w E=mc 2 

•® 

J^Vl j <jj£i\ j>. > b. ^:l l 2 j£i iiiL» j^J |11jilil ^p j 

lJUf _^i! <J^jS3J Ijbfc _ /.,<aa ll IjLa J*ij <l)*ill ^1p 

.SJjSlI ol^^jLI J^JJJ ijljj Jj Lie iJbu iJl] —36 10 jAi jup Si 

<1)1 jJLj M <2l! j ^ 0 _j .LljLuJaj (xla...a _jJLj X^sjJJ JAoll 0^1 J jl^ll <1)1 4jLii>- j—Aa IJlPj 

.<1)^JI J JjSaJI jLjjlj jy$> Jp jjl ^x -<a* !l 
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The ^jwj ^A 0 fiJLft ^Jbo i£jJl^ 0 j& ya ji^l jjill 'w’ll^jl 0 j£* .8 

The First Three bj& Ji w J&\b\j^i\ ot^jw^ o JJoj .First Three Minutes (1993) 

«JLa jl w J jp- ^jSlLaJI JjLJ a ^ap oJuJ a/irf Three-quarterMinites (p. 110). 

ji l(^Sf IJP . UL>* 1^-LJ pSj li 4_A_JaJl L^ol JJJ 

v^-ss* ji*«A> Jl>*l V cUU>*^ . JSwlM ^Jal*«z} IJuakj olil pJaj ^ t AallP s^J\S 

o j£i JJ ^JJi J ij . L^IaJI jA\ 5xL>JlI JIj o j$> Ji tlg^ljJ 4 (_£^aH &JLa d)l 

J*j L# j . 1973 j»bJl J jlS ^ (jUajjJl <u£1aJI j*a]1 ^IIp apLp ^iJl (jL-j^/l IjlII 
^IjlII |^«1p j!k> U (1986) jJl^j d)_^* OLillaijJl ^AIaII UIp 

l»5 li (AmjcmJaJI ojI jZl\ oJLa cib>l j} 4jI ^■tf.iwail Ji~± ^,tf,iwaii 

tbJ jS \1 j j^>-1 4 ~* >a iJjl j*» 1)Iza cJlS” <g 1 o(_5 ^aJ^ IjlII .IaJUp^J ilbpj Iza 
a^aI* b^\ ji?' 1 V CklUi .u^M aJp ^a U j! Jp (JJ3 (j 

(l)^£j ^jj^-l (jl^£l ^ yi> JL 9 tAZ^Jl (U^LaIL AjuJaJl C-jI jiJl jt jJ . Jp^ j-iJl oJU 

• AaIzs- C»ilj!lll oJLa 1^9 

Ifclp jUas td)lipU^>- d)j5si Ji d)!* d)^/l aJUIzII o j£aJ 1 JJ tlJUi ^jjjl 
(a ^111 (jUajjJl (IULaII ^IIp jCmj (,U)L>- .a*pUM IgiJaj l^IS’ (dJJUcdl j^Jl D lica 

jJJi LjjJ ( j-J tiai-l pj»mS .(1997) a^^aJI oJLa ^jp iJ^ljlAilJU^^-^j^jjjL# 
sJ -&j J5 wLjazJI 4jV tljbl Lj jJ IjLa (Ij^^j j Ol^^l 

a* 

(_5JUi»l bilLJI ^llp O^AP SJLP JLl4 ^JaaJIj .aJL^LII oJLa J ^>1 *iiVip 

iMj isUall ^UaJ *$£ ji IJLaj Lfil jJLj *yA II S^lil d)I jl^.^ljJUL# 

iJjJj .oj^zll ol ^ya }Js* ya y>-\l\j ^ij jlJZ»l bj&J M 

ya ^Jl) 4~#y}\ aLa^VI {£y--+*j Ajj jjl w > Uj^7...m. 1I^ d)^fl 

(Aj^prII oLjZmJlIj ^h>aJJI jojZwlij i(Lmj^I jpo LJI j^xaJI JJ c->\**i^j\aJI 

ot ^>«3 aaL>«11 oIj^:..,-U oJLa J^i At .aJL*jP J ^JU JiIaJU 0 ^S\j 

la->> 1 )Ua bj£> Jb 4 jI ^ j? iilLJl |11 p t4jljl>» CJj .aUIa 
1 friLjaJj APjJl oJLa frl^ az^Ij aJLIj <1)1 j] ,oJLa diz^ll ^wk^I jjaj J ^J?\j 

eJLft Jta ^jp OliL ^\p ji ijl^Vl y* ip^aP (_gl lJllJl (Jy~l\ Jp 

jjaI f 5jAUJ jLpjVi J5 sJuj *J j'y^ .(2009 & 2007) aLI^JLI o^Jbdl jl jS^\ 

d)l t(iU j] AjiJjj .0 jJ*La d)1^^1 JLmPj JmPcIhII jifl OJa-jjJ 

ttill oJA J *wJlS^ 1 j1^ .wAJjAZJJ Liuj j(P s^jucdl (1)1 ^J\ Jp JJj (.$1 

. JUpJ jj} O* cri^^ cJ 5^A*zLl (1)1 jS^l\ «w*a1j yi 

.I^mAZj Jl >»y (1)1 y£+*j tflolSjl^^D ^«m<j c..^ 6 -Lj w*lzJ j<i oiljj/Jl j^j .9 

aZmA Jp viU^ Jju wjP-JJI JLaI^ .'lljl O(j^jjLJl j;^5c} 0^)1 5juJl J^> 

* jj) 3JbJLt 5>. CJL^xllj oUj yyJj OU j*Jj[ 

10. Chaisson(2001), p. 11 Off. 
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Ji nJjlidl j^SJl j^kJlu ji J jJLjj Jantsch (1983), pp. 82-9. .11 

.iJjLldl jJl jjia^\ i j0 lai jXiij ijljLld.1 (_£jj»-Sll £l_^)Sll ( jP «_ )~ ‘ >~ . l 

t E=hv a*.oj iiUp ^jp£- 4_£LJl frlj j-aJ1 p-^Ap . 12 

.E=mc J iioill Silil iiU» (.5 JjJL^ 

13. Chaisson & McMillan (2008), p. 735. 

*)/.4a1z^ Sjl ol^jj jcp .... » ■ 4!w (^331 j■■■■ 'M .14 

oo>^ ,jJI l JUU «jl>.^J l SjIpIs i«i5 j»loicJ UJlp ^neutralization JL-»oJl& i«A5 ^ 

( Jl« <jt Jl j^Lj ajl>.^ ill SjIpId j^s ikiU3 ^>_j .UJLpj ILb^l ll ol^—.A-| lA^b*. 

jJ—ast (*3 ilr“4 •l«t^A <j^i ^ <->Ij tj^HJ j^r 4 cj_j j oj>- jj ol f -~~i-l «JLa 

. cJ^ll oJLa |*l J^*Cyl i M .'.^ 
.j^JJl APU^i ^A ObL^oVl JO . 15 

jlajI aES ol jp* jIjLLw pb^Jl L^j4ll .16 

Joi ,jJl SjUlI olj-5 j jl ^ jju klUi pi-jj Chaisson & McMillan (2008), pp. 592-3. 

ip j—> Uw L^jiij lil^/l t»b j~Jl o _jiiJI !j-J j ij» _jaoJI j£4J ■** (j-o-iJl aE5 i j* iy> 200 JJ 

.|»AbJJ .J-.>lJ 0J^S 

17. Chaisson Cosmic Evolution web site, page First stars. 

Jp .La aiJLSLp jjSU* Lr ^ p\ poIj jl_£Jl J y- J JU-I y, 5^ i-*5 JU oJl j V. 18 

Chaisson & Mcmillan (2008), p. 670fF. tjtll J_- 

19.(2001), p. 126. 

AO^Jl a Jvijl (3^9 kiU3 •*—'IJ....H ( jA OljUU iJLP -JO OJA*jy«il ol J>A I jl JLilxj .20 

^jp i>-ji Jl kiU3 . Jai* Ci 5000 a_J) J-pj IjUp jl ^JbJI 

Sjpt JCLf Jo j ^4Jl ipllaol (j ^ .^^>«il ^ oJI i! JIaU i) jLap C>^Vl 

js^S JjLP ^Jp pLj UjLiJl jbo Ol^>«il obl^i-l PklUJU As^Zjj .ejjilii 

IL^ii jpl^Jl oj _^Jlj o jLJlp 13 y**- 1 ux IajIjpI 

^l-il pOj . jj bill iVtlz^ (3^3 J* (J *—^1 !■*jj., al l _/..■■ tf~i .(aoU ^-1 lii^^) 

3^ icl^l Lj j p.^ * II olpl^ll jA Ljjl ^jil l^JLpfj cj JL 1 ^...ai Ap^Lsil 

.■ulzP jljpl 1^1 fi jdl jA jA ^lojJll p^jJl cilLdl p(j 1 p j Jj iijb3l J*«rf 

21. Hammer, Puech, Chemin, Flores & Lehnert (2007). 

22. Jantsch (1983), p. 89. 

23. Getman, Feigelson, Luhman, Sicilia-Aguilar, Wang & Garmire (2009). 

Chais-1 JlnJil J».n jJp c 3^1. IJjiaj j!^l fcAfl*A^I j 1 juw J>b ^jjJl ^laJb)|l a. »L i > . i> . .24 

son & McMillan (2008), p. 439ff. 

25. Jantsch (1983), p. 91. 

: jSa\j |0 26 x4 :;jU1 l^S 10“x2 ^ cr ^U l^U- il^ill iw^Jl ^-iJl.26 

.> 10»x7 
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27. Chaisson(2001), p. 148ff. 

28. Chaisson (2001), p. 150 and p. 240. 

ol-». ^ ^ jjlj t2006 J SN 2006gy ji- ^tUl lii-iLiJSi Ji .29 

j >*j JLmj jJp £*l(NGC 1260 Sjjfi J 5y 150 ybj Ljii Jp 4 “ . \~S 

Ofek, Cam- jlLt (oljl^Vl oJLa JIU IIjJ i>- Vli* jVl o 240 

frLjJJI e-JJp tlU j jlij eron, Kasliwal et al, (2007) and Smith, Li, Foley et al, (2007). 

JJ SN 2006gy oUL> jwJB0 j£S\ J iDlf oljb>%4jl ( jp p $^3^ £«►' y> JJ <u^Ldl 
y£\ Oj& Ji — bj««1 s-«a * JJ ( y» jij! - JjS/l o* <1)1 

jjju (ju ||^b^ ill>A j£JI (Jp jvtlli vl.. > * {jA .Jj {jA (]P*i 

lljJL>- Ip j4 Sy^ll Jb lAj^ls I^mw ]oDLi[ Jli ifjjvJjglp-V' 

www.newswise.com, 7 May 2007: NASA's .«b_^1 <-.55 J JuSlt JJ 

.Chandra Sees Brightest Supernova Ever 

£j|jJI (Ju&dll ul!a»>^L> 

jJlt ji ^p»«> U&j&bl LjLLa oU-l jil ( j# > l£>w aaIpS/I J«l^ ol5 ■ 1 

.(2000 & 1987) »Ul-l J^iJlJSj/jdl (4 j L^ULI Ll»- bb JJU^-*)/ J-a *d*»- U ja j 

Ob Ip oULJIj p^S k JUJ' JUpjJI <1)j y ^ _^1531 SbJUO J^aall IJLA oJ laJI oULJl .2 

oL»ljjJI_j jya^Jl (jwi Upyi ^]l <L?1 ./Itf'l 1)1_/daJ' . /Itfl l yL«Jll 

,*AyJtA Jl *l.,».£ll kiUb J Jj4 lL»- ji L>“JJj- Jjjl» Cj*J J 

jlaJl tjj£JI J , 5 jji! ,jSL*l J oL»JJ iloJkl £l y^\ {jf- ibLi AjJaj Jaj ol $>-j Jjf-1 tjA .3 

Fox (2007). 

J J>l ja 4mP (Jp C)j£a 0j^]l J IjIjJp ajL&IIj oLJ-I i)L J^aJI OpCi jl .4 
Ji» J»-l ja iyrj j‘j*> d)1 IuSUj Vcf. Aunger (2007a&b). i«Lbf J 1)j£Jl 

JJ J^J ai LjUll .Jlp. ju pj^I ^tjUl J5 JJ 1 Jp U» <di^^ ^Jdl iiUJlj sU-l 

• j^J Sjf/> ly 5j d-b- 

fjaii I J tUllp (ftjJb j*Jj *)l IJbf 5jbLaA Jp jlJ uO u gljJI jbLadll .5 

S-a! ji5S/l L»Ull jiLoA Sb? J£ JJu iLjl» JJ {£*}> -t* «1)V J~oVl 

Chaisson (2001 & 2005), Christian (2004), Cloud (1988), Drury (_~JyJb 

(1999), Jantsch (1983), Lovelock (1987 & 2000), Lunine (1999), Priem (1993 & 
1997), Smil (1999 & 2002), Ward & Brownlee (2004) and Westbroek (1992). 

6. Lineweaver, Fenner & Gibson (2004), pp. 59-62. 

lij^ wi l l)IjjJ ill Ojtb - j[j 4 * j^] (j w j d lj4 jJI pJla jM^jLjijy.o' ; lb: * u.l p l V Jj .7 

b j«m1' Jp LmLp lAj£l ja J jp- ^1 Ljljdl b j«m11 ,li^IL a *)l Ji 

Ljlj i^-l ji I jlJuJJ .jlJill {ja (jyw ►_}>• JVjSo-1 <d^>- ^ 

(jlj^JilJ ap' a JJ 4«>.jUL' u.^ 1 ^11 v^..>- tAww b J' ImPja4 j .AP4*jb 360 ^J5 
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J 4jSf»jULI ^j>cJl iS-jSUM A^wii a1>-IjJI w^I j£JI 1 *ja J^kt jj^wwiJl J j>* 

ojLaj ,js jii Lji jjtsSfi A^o^vJt ^ij^Vi ^jA j^tt w.iaii j^>- (ji jjjJJ Hj 

1jwil d)lj^JtJl 5jJlj aJjIjJI L^Ip j~* cJl£ 1^15" <^jli-l jp %j IjUw jiS^! j»ljj»-S/l cJliT l^iS" 

t£ j^ll jJ jll ^j>- A^jl^Jl ap y-Jl Ifl-J ^Jl a»UlI Ifl Jp L^jm ^ U 3 j»J> 

Oj^J <l^*d al^j 3 ? 1 (J .SjS^ll J* dj>" JjJ^ j£J AjjI^JI olpj~Jl Jx«tfjla 

^») is^<^ o 23500 ^>«j 4®iijwll ojSIjd aJLp jilu L» (4 >*Im11 oJLa ^ 

yw Jl) 4jLlJl w*jJ ^wQwJwJl dy iftL- l l AL* 4200 yw lla^- jlw»U 

aj)b ^jA JbJLt Jp JjJyf ja Jj*i^J l LjIjs> Jj tjLu O 24500 

£< Jji oloLp? Aji yj <1)1 ^JJI Ol&l IJL& »^U L*Jj .1 jwil 01 jjjJl 

Mi- Jiaj 1.3LJ-1 jIajjM ^L*pi7 JS\ 0 j& -ill J*J *<^,y^l jJjll J y>~ jj Ja fl f?*r 
0 jSJaj shurov, Zenina, Dambis, Mel'Nik&Rastorguev (1997), pp. 775-80. 
jSS j* J^j ji JLS 1,3 ± 7,2 Sy^JJ *JjUll 01j>di >S._i^ol 

.(aJj-p ajw 3260 ^jjjLw tjf**!*-* A^'> 7,5 aJLiJI w*jj 

cjy iGlicsc 581 Awl ij^jVl <uij <w*$j£ k_jULi£l Oj*>jjt <JJLLj *^Jp jIp! *2007 ^Ip J .8 
t3 S^~ 0^ • Ji ^ 2007 Jjjjt CNN 25 £y> Jp oLisS^/l IJLa . Jib? jJup 

Ji* £tij ^Pj Jl (J frlj^J 3 J^j A-J J* AaIa^ Oj& 

p~£w jJJuJj .W*5 j£S\ ^jA WuUkl Jp ^ tjW . T C-’ - fT jj |jb! W»^Aj M .|^li ftj^ 

ill a«^u (JjujJ^I w^^JI Ijla L|» j^ju ^yJI ap ywjl ^yb oJLa jV Ujj 13 JJ aL> 

Jj .jjPjVl ^Jp jJajsj L? yt5^1 aJU15 aaIij wuj^ Jj O^^ 1 ^JLLkJ a^a50I wjIj 0^ A....t.j 

IJLa SjlA>-jj Oj&3 ol jll .aJU-I cULw^La AjI^- Jp «>LL^ill ^Ut...7 

oJj Jw SjiSJbJw ^Jp Ojl ^^-1 a>-j Jj j^S J>- A^.jy>S wu^aJl 

O^jj c^JULaJl a^JLp ot (3 3y»J jJI w»L-^Vl j>-1 flUli AwfUllo ajp Sjl a^jj^ 

Jy* LwOjI blPjj>j^ ^jl>- oL>- (_5^L Ol Jy* v—5 I Jj* ot 

jJLp J^t aj^ajJ 01 *IJa^ oU^Jdl ojJ^ |1 ^5 jll Jb^l JJ 

Alwi 20,5 Jjw Jwj-I w*51JU ^oJKlil j»UaJlj ..j! jSfI ^Jb>u 

jVl JJ w»_yVl J>"^ Gliese 581 L? iaJ^p 

Chown (2008). t Jill Jp 4>JI .9 

10. Kant (1955). 

OtjO-J^.A^ilS^UjlftA^l^ 10-15. ijlll Jgj-JP4jfcl.il 

(_Syuww wa^tJ cJl5 ( ji^JLl A^UoIl JjSfl ajj>JL 1 l^rSlg*.* J*J tJjSfl aJULoJI olj^Jl 
Uipj^jP gSil (^JJl v^iy^Jl 01j_jJl w'jb*- JUJ fcUi |»-Pjj .lijjjjj*Jl w*1j>-I ^4 
Jp oL^I JjSfl Jp jUJ jl UyJj dp«i 1J^ ^-jy ^>1 lj^1 yuj |1 lAwnwll 

^1 j a '~a jUl« 4,6 j>*j J ca Ujl>«jifl ,jpjj jiljj Jj>- JaLmw frjll JajJ iJLftj j p jVl 

.L* (w^jj Ol^A ^ <J J^^ ®jA Ijjl W*Jj» 
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■i* ij*' o' 1 ’". •■V*i <5 y*^ l* y y.y* *—ilVi» jl5 4 JUJ <. jpVi jl5 

jl>«^l Cm» j^^l p 2l5 Xp w>JL>- Ji aJLmJ . iJ1^1 (3^* ^ 

jilpll |1UJ Ujj jP O 300 j 60 ju Jbu Jp L« OI^a J i> y yy* 

.»Ua j& jl liUI jt iLj_ r aj (I s :(A/evv Scientist , 3 November 2007, p. 19) jJiLi 
ii^lp jJp _^-SLp J«k <j~^ 0* * ^ buJ i j£Jj jiil Sjji (_s1 ^ jjlkj *5/ IJLaj 
Ellis, Fields & Schramm (1996), Knie, Korschinek, Faestermann, Wall-Ubl ^kil ill 
JiU U yyy* jb>xiil Jy>- Jy>- Jlift <1)1512007 J j ner, Scholten & Hillebrandt (1999). 
jp 5-S yj> 7500 jl»u Jp tEta Carinae y*j is y? j Ip jk- ^ ^*cJl ji5S/ Jxat <ALi j 

Ofek, Cameron, Kasliwal et al. jklSN 2006gy, U jjjjjj** JL*j clL y& 

Eta Carinae jl $ U lij JuSldL ^yu ^ .(2007) and Smith, Li, Foley et al. (2007) 

(j j-iJ jJjla 4 JIS la ULft Jl>- (J <w»y 4*3I^J t)l jlS l&ji 

ci u^j* 1 Eta Cannae (3 ^j^Ul <w^j£~-JuJi ,x^».a 

_j>u Ul>- JUp oIjjJLaz] la lx** ji Uw I 4 JUI oULJl o.aJL>»i^l tjLLJ- A.o-illj. 12 

<3* J^A-1 0,239 = Jj>- 1 iL-S^ frill ^a 10 2l x 1,3 

.4j_jla i>- j} 16,5 (JJ 15,5 J^a frill J^a ^1 j>- 3j!4 Jjjjjai\ Sjl 4~e£ 4jI 

{£y^i\ ol>Jlwa l lj Priem (1997), p. 40. ^ 3S^>-ta ^JL^lizll lj\j£-lj <u£lJil 3^1 ^1.13 

o j\ji~\ cJl5 lil la J L—jJL ^J >\jjl j ,fl JjjJl lj\ ^J-^aJI lj\ 

(Jj la (3 j&l) jaaJI {jb>~ frl JJ Oj& Ji (_5AH £ijll f j*r ^ aIx^I y t 

JSS/l |Jp jbU fr l JJ frliUl oJLft t)l ^lajj j^ <3 

.43Hall ja 3<Ua5 thjL.a’I JL3 4 jI ^1*j la ybj il* 5jS* 

Ward & Brownlee (2004), p. 49. Jill J**- Jp ^1.14 
15. Morrison, Morrison & The Office of Charles and Ray Eames (1994), p. 7. 

Opticks (1979), p. 402 J Gleick (1988) and Peterson (1995). tJUl Jp 4^1.16 

4jS f® *Jli 4 o.laf.11 4 m^^^] 1 CaljLlll frl jj (jl5 w>jJl ^Jb ot 5 j£& ( jP j *j 

J-AaLI N t^ljl! Jl5Lal j£j jJjll 1 *^ 5 " ^J>w* ^1 (J oLjJll J 

4j5jil 5JL>«Ia ^ lj>-l (j Ig —di 5JL»-t^Jl 4P<^lalb il ^»wj <_J'I^Jl J5 jJjO; <1)1 Ijbl ( _j»pSll 

i<—« 51^^Jl j oLill ,ju il^bdll oljulzll ( jp iiJU3 yy» olijJUSJl 

151 Ip J y>- .jli J.L-ij . <1. Sp^ tdl sJu> lilijj jl ^^11 jp j j£~> 

<u^J^l£ll 4 . M j~Jx 31 j ^ . w . i. t .. l l 4 Pj^j>JLI £tjjb ju <pj^ip o^Dlr ^11.*..,.^ jLil k jjjl5* 
^^1-pbU (^Jdl jp "ilb* j!5 “dl Jb jj yj ^pj t(_J jr -1 o_jLj<j .oIpjj]I 

.1^ jpli"l O^P^lJl |J^J ..■.. ' . < 11 jji ubyu olpj lJ^l> |«J (^-dl < jjllMjjjJI 

ip y^t iikp ^^ip jl jJLj iJpiJbj Kasting, Whitmire & Reynolds (1993), p. 108.. 17 
A ab' . l l <_jyd liy-'i/ s^5laJI «Ju> ^l.L’iw.l \^-j iMji y^o jj ^l^_U ii-Lpj i.„-....» 

iM-aJl 
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18. Ward & Brownlee (2004), p. 15ff. 


Westbroek (1992 & 2009). Jill J_-,> ^1.19 
McSween (1997), p. 119, and May, Moore & Lintott (2006), p. Jill J—- Jp t >1 .20 

108. 

Budyko (1986) and Smil (2006), p. 22ff. Jill J_- Jp >1.21 

Cloud (1998), p. 123. >1 .22 


23. Cf. Strangway (1970). 

ol jvju Van Andel (1994), p. 90-4. Jill Jp *>1.24 

Jjloll oV IJLaoj jiSl 4jj|gJI oljdljJ 

. Iju) 


25. Van Andel (1994), pi26. 

iU |lLJl ^ (2005 (J .Jji^JJ s jt* jC-jC V sJL a jlbil <i>rj .26 

{j* Silil (J 40 Jl J-^aj L? jJlS dj<J jSbil 1 J^Ul ji »_}Jkpb~»_j 
iljll j l >. ; . a . a jlS ^>-_jjJLiil IJLa JjJj .tUaiJl j -LStj »Ja«j >^-1 i^-AJIj 

.;LsJJ ojIS ^Jl 

< 5 _>l—Jl iilUl ^Urrf-1 oS Jill J_- Jp White (1959), p. 34ff. >1 4 JL.C 1 > .27 

sUl £ J-Us id, IIS (1988) >y Jju jj ^S^Vl l~rjJ^Jl >,, (1975) b.1 
Lajl otj! jb l J.,■■* ol^lb obbS 4jlJl>- s» ..S il j- .aJUJI y Jl^ IajLipI 

.oLi-lj (_$_>■! Ja^ll J 
Hamilton (2008). >1 tiJbbJ >4 $p»-> 28 
olJ-l® \ yjjj^ JLjj IjjjUI L^* jJi |11 p aa>As (_^jJ 1 yj Ijb* imJj) obJJ — 29.29 
LA-t>-f ilL Lf j 443 y«il bjy^-j iilkJL Jij£ {ja ^IS ill lr J) Jlli Jabbi jt~A Lf a 

J?yil! (Jjljla JpL Cj Aj >1 t(jyU jVl dilAI JluJlj I 4^1 ..."SI j , V.Aa 

(J^Vl 0 jjl . 1 ^ lfl. M fll ^l»lj ( ^] OjJlJl l^jJ ob^l ji 44 m 4 >> I JjuJL (jjl 
Lehninger 1>I >1 Chaisson (2001), p. 176. J |<S n^UJl <j _^a<JI > jlUJU 

(Hi iSj*- obi IS oL-_j_/Dl jOJ V iSLpJJ ^jibjAj jj (1975), pp. 3—4. 

.4~>- uiljjA J^JU (4^Ubl l^ljU l^a.A*iT..J ^ijl bbbbl 

30. Jantsch (1983), pp. 102-3. 


Smil (2006), p. 24.4Jill J_- J* i>l .31 
Encyclopedia of Science (www.daviddarling.info/encyclopedia/ oU>11 iSJJ UL; .32 
Jl^l t( 1871) jSy^ oblJl > J14->Ua^ J ijijjb >•» ,(D/DarwinC.html 

i iij^jA oils jjjlSJ JjVl £*bijU J aj IJS u| bib JL5 j u ;Sb>JJ ^ bo.S 

1 jJl ^ja ^IazpVI biplLt.^l (3 JIS (^1 ^jA li L^) 4it jb .^b ja oils L^i n 1 ^ 

to 

ji51 ol juC <0 oSf <\j£~~aj UsL^,.^ Oj£j -Ji 015, jyjj* *—£j* tot^J| 
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iJH-l dlljj (4-gt_jl iJL 1 JL9 j^i I lift Jio JjJ JH-I 03jJI (j 4JJS (dU3 _J IjLomJ 

dlb (J Jbu l.>»~...a ^5 j pUl <1)1 JlyJJ dlb ^o_j .*4-^-1 objl^Ul J^OJ J«3 Os^yJ 
(sill J™al (J Jill CJ^Jl J ji^tJl 4 ) 4a^ 9 V 3j?ti 4 jJ® C<JL><p 1 J S I Oft Jll j^jll 

-Oftilil J^l ,J LojI *jll JjJj 

Pleij (1995), Whitfield (2004) and Koonin & Martin (2005). vjlill J~- Jp <.^til .33 
IJLaj . jjdo d^>^j ^y-ft- f*ol 0 U 0 I (J jlpUw oi «ljl c...»./»<2005 Jj 

J5 <3 *vbj oyJ ^Jiil jl5 4 JL 4 I ll ^Lil *IaJI sjLapL j^ll U^Jl J4?cil j, > <iT< 

4P^4jf ^ jjlij JJ 4JUJ_J .oLljjJl 4pl—P lift- |<^> ^j-d*j-jjJI li^lljuu <djO»-i Ij^liM 
I^JJ (dUJU 4 »<»' l .lfl.- fl . l ^1 ■ m'T .*\j objjjjl 4pl—P I^IpIIoI J <1)15 jlftvjl 013 lij 

JJ& jj— <ij J jt-9—i i^Ul (I j)l (lip jjjL—-" Jp <y~oJI yftx; t _yL jl do oil L /*>-'^oj)l (I jU 

.sU-l 

34. Chaisson (2001), pp. 169-70. 

35. Niele(2005), p. 8. 

36. Cf. Caims-Smith (1995). 

JjJj .«LJJ ^dO i]j>M oil-1 ooi 4 JL 0 C 4jj^- ij( .o.5 <—>bil J Jdldl (_gjH jd .37 

(Jl <^1 oi L^lip jl o *)l j .llojJl olft y. by- <1)15 LlA^-l (J jllJl j -ajoU ^yULJl 
<*..<aiol SJT j yl> y>- L^ULl J»-b Sob jtjO (JJ dUoj <5iOP 4 .*Lo 5 J ja (JJ ^loft-l 

,^-jUM 15UJ15I J^ll olft aI I.oIi 

j«»; i5j^. Jlo>- Jrf. («1)U10 ^^luJaJi jUl <upb»-_j ha*. 11 Belderok (2008). Jb\ .38 
oV 4— ‘ JL V^ . o d I Oft <1 Jj Glasby (2006). ^lul j<p <1)1 *|fUI 

{ j~^j .<l)lo Jl* jljilj i(_$Jwll Ji» <(_$y»l«—51 _>5 (j l—Ll by JUJI lift y> oj>_5 oLa5 

. oll-1 41>dl ji <1)111 lift <1)1 Jdl 0>- (JJ ^^jll y« 

(jojonL^iil (JuaDI LjUri.*»^La 

<J j.s2^-\ bJltwt Jollll lift (J l^..lllOa yj (_^JI olj^jlaJl e>Lj blp^l bOftC—It OULJI . I 

.4jjll <U5!I dU3 (j |(< t4*sf-^J^Jl^ 4*>-^JjjJUl olljjJI jd ojd5 OjJi L^Ip 

£5 (1988) oJUjj ^.yVl (lUlIj (1975) b,^ OjJL^Jj (|jl—Jl jIUl <_o5 .2 

J .o . d u)^L 0l5 <4jli> jH5Vl^ .<!■ .«d JOo l^jljll oOft jd jd^JI jA3«L 0 j i Am A 

4il£jl^ oU-l ^jL Jj dUty (_^oJ^11 |lUil yiL (2005 (J (jyVl olft (J l-Ulj Lol5 

.oiUaJl jjaj cAftUftoOM 

<jl <<J jS j\a joUl jjJl (^^jUl Jj It oU-l (JlXll oLolj) |1U (2007 (J .3 

Markow & Ko- ^kil «1>S/I JJ 5o» j jAa 550 jo. ^JL J51d» ibjl o» SjyJl ^bs-SlI iOO 

rotayev (2007). 

Jj Gell-Mann (1994), p. 16ff. j!x>\ (OSoiH <_1^JI oL> jiao. * J djyJ Jp J j .✓?■>* 11 .4 
CjA Vyll. <J l^l—' (J <j<p^—1 C. M . Ji . i ^yjl J^5 Oft- JJ L Ja»- (j—^<1)15(1996 ^y5l 
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{jA Lab 4 mL5114 IJLa j . QjUl 40aB yQ«a. b Om> l t ^yJ& A j~j ij LjLa 
‘tS^le^ a^ V» . T ...al jj .ij^ijS <Zj jl y ~*J db - ^J-^- cS^b ^ j^i\ oL«fli»*iJl ilJLP (j j*A 

• OJjJl <2113 (j _^«£]l ^ijUl (J -L»aJ| jlaJdlj jj^Ja Jj>- tSjl^st >—.il pi oljb 

,jJI ^Ul] l=2il ^UId .‘a^l yJixj *_Lb£ Jiw «iE3 Erich Jantsch (1983), p. 100. £U» .5 

OaLLaad j\P Ll!^j j- ***• [^wil 4iliajl JiJJ J-a^i 1 ^ —a. jljja Jail^ 

til jlJUl j~i>cJt_j «, ( Ja>- >»j lu-JI Js'bcJI tS^Ja »-i%i jl£L <^1 Jl iJSyj M Jli 

^^1 4iUa3l jij£ oU a P ^j-\a laL^l a^jilB c^ilS (J^^ll jjbdl 4al jJ .^*Vl jajJI 

.loaLLaJl (j £jL-j *2al.l>-l a^aLaVl Aj^UJl y* u^/I 4a^i jjba j2J ,j a -*~ 

j —«1 J Jb>-I_j ^ jJ jiy J^U- t2004 J ■ i yap^> jLoJl J David Christian (2003). .6 

L^jjj*Jl jIU- ^ j* 3 4w>b^)l IJLa l^ ~ .« a ba oj? ^ill 4.., a jJl ol&j-^j-oJJ LaolS 
Jljlalj iSUaJl obLS {ja 4*^ 2)La CaJlS 131 la Lib Vljaa ^jai.Tjla djjS ^jSLaJLJ! 

I Jla ja\ jJ5 j is j LjLa jl^jo jjX» tc —jj t$ yjpr jlLJl jlSj .^L^-Slljil j*Vl jl^l 

j~Jl J (JilLJl olilS) JSVl .jAaVl O^JUa j 4r _>JJ jjSVl y>J~\ o\ J! jLil jt JI>J1 

. jiLa J^Lia 4kjlJb JyHJ JjtS/l 

7. Broda(1975), p. 41. 

Westerhoff, Hellingwerf& van Dam (1983) and Rutgers, van der Gulden & van ^kil .8 
gjj>- t£j-iy ~-Jl joLUJl (*Jb ^IU Jl^l w>l£SUl a*5ljA j^b«-l -liJj Dam (1989). 
Lib 4ajl^Ll l^LaLajJl Ja> ob«alJw)l L^lLjl ^SlgJl olLa>* jaot (^JJl t(1980) 

,\jjC£J\ ik*al_^ 

9. Markarieva, Gorshkov, Li, Chown, Reich & Gavrilov (2008). 
i_wUl y jjjilJl . JlLcI! y>j £33 jJ3 jS\ Sftlj S 'J* J j~ai-\ Llial lXI i)L» (JaJ .10 

b J “U—JL J_j4>»L1 yj . JUiMl I^Jla jJiaj Jj i Jlill ( J^ lOlI yi\ (_^1 jailjJl 

• 4«Ll ^ZaLal^ll 4fLL £ j LIlr Oil jou CiJ J ^ai> Ji ob 131 
.Allen,Tainter&Hoekstra(2003)LAil J&\ .Tainter, Allen,Little&Hoekstra(2003) .11 
isotherms sjl^Ll L>-ji Ojl 3^1a> o^J^aL oy *—^ ^ a ■A*" .12 

■bjlasLlj i(Ljl—la Ojl J>- OiLfji Ja^j^a ^ r, % j| J>- «b*._p OjJ J»jLo 5lajj». Jj!) 
jlJb»;i) isoclines ^jLoll t(<^jL-ia ^^JaLLa ^iljsJl) isogones Ljl^dl 

JJj^l ]o£a>-y lisogeothermal ^jVl jLL j (^jlji-l c( i- gjL...~a ^_i>LL« 

M J» jks^j isotheral ^LSlall LLj^ J» jL>-j ji-l la a .All j Jj^JI j ijj\ j£- I 

JU3 jJl jSl>Sl\ Cv. tr 11 ^ isochimenal ,jSU-S3l *~£J j \'j£ 

.(Ig —a) frllJLlI Sj! 4..,.., d .'> jJl 

13. Cf. Chaisson (2001), p. 32. 

14. Graedel & Crutzen (1993), pp. 32-3. 

15. Ward & Brownlee (2004), p. 201. 

16. Cf. Vernadsky (1998), Carroll (2000) and Priem (1993). 
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Jw II oLjj* jllp 41995 iu* JLu ,6 jJw> S^pU 4 jI£>- iajLL# N .17 

5lJ-l <L *jU <_$ Jill ^1 Jrtjtjl ^ pkJL—rfl <J <j^ ^Jji~~iJ 

(J <.j£~*\S (J C^5 .w»>UaJl a,.*.co SjUI IJjI cjWjIj ^1 ^JLII^ iL^jJ^M Jp 

^..U:.J Jdj iUNSAAC ijUll i*»U.| v ^kl jy S\ fl Ju 41997 fc- J ^ 

^1 «wJl>«Jajl Jl* ij^«Vl aJL& kiLlj JL*j cJliL LqJLp kiU3 .Uli aJL*I jT Jjo 
1 jj\S ^^iiLi jjJtiVl J\jxJ ( ^A«» £01 

.^illiA ^Ia4j L« IJub JjJlaII L,-t tJL^tzUjB Jjo j cJLax.**! jSfl j OjIa-aj 

^JUl ^UU AmmjJL oJuJL>- j^aSfl oJla ol f *j* .j»«VI S 

o ji^*j jiS^I 4j jlJLHj J^L, (jAjSfl 0^ £«Aq taJ-dl oLlJI j 

*j>%£ jLmJI) <«mA) 1 utjUil «Ajl3 (_£JLa <J(JaLmjI iiU^ . j^#Vl oJL& 1 j^> 

^-*— UJIX 4j-AjVl 5^f£Ji ^3^ 4JU-I oLJL*aJI 

Jum^I jL ^jJp aL^I^ <o^4aJ! jtP ^i>>LjL»aJ1 j«L 4>-j^ Jljj 'll .18 

£«0^a j^fcjJl <J^tai- L-—*> a ye*-* <u*£^£ll ojl 4>-p <dasl>Al (3 <3^^f (+ 

AmmJJIj ‘Uxi ^.Vlj (Allegre & Scheider (2000), p. 222. iJUl J-- J* i J*\) ^iU; 

oJU aJ^^. 0j 15* JLi-l ji ^5 jU «^/ut31 oJLa <J^l>. »lil aIi^UmA) 

Kasting, Whitmire & Reynolds (1993, pp. 118-19) J»ljj^t(p. 128,2000) :y.Ui3l 

J**Jh JCWy* |j^>».. n.^Sflj L 5^’ iSj 1 ? \-*Sj£ (^i ijl (J^ 

. j^ll uli >-<>ill ^So |1 iJU-1 tSvh; 4ju^ JLd liUi 

Lovelock (1987 & 2000), p. 96, and Raup (1993). J&\. 19 
Lovelock (2000 & 2006). J&\ .20 
wL*|giJl ^Jl jSw 1 ^ ./?.■» c.5i.i Jti stromatolites jjl>Vl jV l#U I.U .21 

Ji5 0y^Ull Aji^ill L^tiLl ^ ^xJj .ULliL jZju i^/l Lip IIit. .! (j aJJ ^z>- 
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.LLJ 4~*iLaJl o^Jwall L^UaJl ^ o-L^d^Jl ot OJb>-j IJt>- SajLj 
AjlLsmJI £l jJ^I a J-TJ jlj^lwnlj y» Jbu ^yJl t_9j^JaJl ^yJl ^Lla. ^Jl 

. Jjjjcjl y> 

^IkJ alaiwJl jS- iilkJU 1^>L aa j~aj (J^l-p’ .’entropy Uj^II 

. JIJW flk; ^ S = Sl_ > JL«jlj ^y^jiU J-L AA ^J l(^jl y>- ^y^Lo 

.*-il^.,i*ll jjgU. ^.ill *Rnr.pnp 

^yi <uiLa>- ol o»I.«^>.p aJo* '.Eukaryote ol^aJI 4»jL5>- a~1>- 

. L J in.l l oLl jj>»JIj ol'LJl L^L- 

.tw_iJLw ^ y> oLi jl olLUL :fossil ijyip-\ 

\Sj\AyAyAjj^i\^yA *lL 15" <pI Lj Ij^JI .'genome ^ y~>- 

.A^^lyg^Jl o Lj JIJ osLxwaJl L al>-1 
. 1 g t~>- L^ij Sfl ! geodesical 

jl <u^-_pjjJl jl ot^JaJl jj&l^laJl y» Ijy*P jl Ljj :gestalt oJbJL>- 
y i j^La>- ola a-aJ »j i iijj aJLI^u <U9- J . LC . J I 

• jAu L^,^J«J |* -j> a^>i*| Lgjlj>-I lAalJLaI^>l 

aJLm>eJ ^ojdlS^ < >j-jJI ^yi jl LLa oaL : gluten jJL?- 

.JjJjJJ ^Ljbj pI jf- i>-jjJJl JbJLw 
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ja ^b>..-ll Iy£- LgJ ^jl ^Xj ijjJ <jx>b 3 oLj ihumus <Jlo 

4jjJ! 6jJi Ja JbJjj 4jjXJJ plip j£jjj yy- (_yl^ ( J^LXo ilL>cX» <jL> Lldj 

. pLJL; iiUx?-'^l P 

-cJy- l$£k*j ^1 islkJl :kinetic energy IS yJl iilkJl 

.41C-JMH ^yj LJ j JlA >■ *-<»■ (_ 5 jL~J ^yZjlj 

^ l)Lj jdJ Jjli 4x5^j pUJI ^y jUj-il) Jjli jS g yip ^S y :lipid jlJ 

4^w»L>oSfl oUl olj jyy^SOl ^a ^.sJy 9 «by.<a»ll «jxA^ji«JI 

.^yjl JSIS3I LjUJ 

J*jJ yJl 4y«Jl SJtiJl J>-b fJi$Jlj *UJI oLL*p : metabolism yauty 

ol>JJ 4»j jUl 43U3JL 1<oIju>] ^jJlp 
^ylp 4 m 1><JI ^y]yA ^y 4 jSL»~p 4«Xj i mitochondria 4 jay»- L.y >- 

oLyJI Oy>uj .(_£jJUxJl yjxJb 4iUaJi 0 JjSjc^ 4 ,..> jy| ob» jlaXa 

.^yyyaS ll 0 LL 0 y ilJlj ^yip 4JjJl < y <LjL~«—S 3l 43 U 9 JI 4.1a..>Jl 

JbjJdLJl ^1 j ^yJjvyj^jLjl jU-J)ll yb .’Neanderthal j-dLJloU-J)ll 

. ^yJap LUL vly- LSL»Ji ( y 4 _jj j <_j y 

■U >-jA ^y ^y~~ x> Jl ^ixll jljy»Jl .'neotony ^yyJl J^wJl play..*! 

.^LJl jl^yJl < y SjLp tXtAj |*JIa4j I la,aT.->T .» iita^Jl jl 4 jIJj>«JI 

4jIju y j>%>tl\ j*ojJ L ^yb*- .’Paleolithic (_$y>»>«Jl j^aJL ( y l>- 
. j*jJi2jl y*>*Jl j^ dwl l .5 jI>l»«JI ( y ipy«A«Jl olyS/l 
oIjXmi «i< jW (JiLuJ ^ y>cJl j*> olil—Jl yUJ ojj- j ; parsec ^a y 

. liyl 4luJl ^jj <Ls 

.j*jJiJI yjdljj-^AP yX-L yjbx-: Permian ^p^aJI 
pl^piiJl obLJl IfJjU- ja fjjG S-L*p :photosynthesis y^-aJl J-UJl 

pL*JIj (jy^^jl (_S^ 0^ *—^1 yxt 4y- oUSlS^j 

. (_$yll jjlkj ailpj 4iUaJJ jJuoaS p yoJl ^IJLaO.wb 

o«xp ^y lajtjlxj j lj® 4Py*»jfc»: Pleiades b_pll 

.ojy^Jl ynJJ jJLl 4Xwi yjijJl 
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^ . 1 1 1 -i.l a» ll jL tPldStOCCDC 11 j >/tfr 

.d)!****^/! JUJllI ^ v1jI.Xa^>viJI 
•d)j aJoS AiloS - J^LxJ :positron oj yj jj 

^jiil qj L.».»P jJI i«jj ol^-tiJl oUl:primates oL~«*jj 
(_£«AjS/I y^jj jjiali a ^ -oloJl ijL»u^)M p .a? i ^Jlj d^iJlj jU/^l 

. ^~S" ^Loj jWli C-AlljJ Jp-jVlj 

SdUl i_jijJu 1$) aLLp ^1 L^UJJ aa^» :prokaryote Si^Jl a-JIju Vd- 

q!..ap ^,-Jj tAjjjill 

^ Oj^s .nbosome t ^ ^ 

u»S^J la.t'ij lAj>iJl Lt^lpai] j^\j^ l....J l djA jJJ j^-jl_pi 

.obJj j«3l 

y >*Jl a.«/9>^JlI jLi>"I :Rorscach test ^Li jjj jLisM 

AjLLu? ^jP i_aJLSUJ l$J j ~~ J & aUap! | _^p_p*jLJI ^ i—JliajJ Axilla J^pj ajillla 

.Aj'jJ' 

I ^1 a^jI jivl aW,>■■■*■ a a..., * . p ^jl isavanna \3\3 \-mJ1 

jjl ^niAn*» j^Ij Scythian..yl - SI 

ij^Vl jp*«Jl ^y* JU / JI j^yil a*#I^J l ,_jl?laaJl ^ LiJl ia^mijjaSL ijj j*a 
.d^l*«Jl J-9 ^yliJl 0 j£\ (_yij l^\-JI jl Ojill ^jA Aj j^IpI j~al 

Ja.i^iil aJLoJI o>Iaa1pmJI jaaj ’.shaman oLaLiJl 

ad jaJLJIj j>mJI jLojj A«5^a^il £-1J jS/1 j»Jlpj ^y^aJl 

■ A.*., ; Jall yaljJall (_j1p ajJa~~.llj AdijxJlj 
A^j j^Ip- AsJLaP ji Aj^Jl jl ajUJI caIj^J l ^jA ^l .snail ajj_j1p- jl aSI^j 

. jjl» jjjat JJ aJUIS J ( J5wJl 

.SpLpI sjlS sjb-j : standard candle A~*li a^J. 
ja (JlpI jAj ^j*Jl .-i^UJl ja (jJpSM p_)pJI istratosphere jjl 

.LLJl AKj.lall j^yli^-Jl Ag.lall 
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La j* sl>-l obi —*j !stromatolites 

.SjjycJI jjiU-^ll 

ij dj^L <ojLw .supernova ^JapI ^Jpc^ ji els 

.4dUaJl y# 5 j~£ l~*£ jJL^ajj 5ad 5 ^IaJ p .»»■>■ ^lajj p^jJl 4-i 


pL>^IJ AmAwl* Atd jl ip:taxa L^x^>*j taxon ajiwzi!I oIpj^^aJI 

t * * «. • 

•£>> j> j' ®_r**' j' Vj j' V-'' <J~® 

.SjLJI ^jVl (JU. :tectonics SJySb 

Ja^-j SJL»j>ti<JI <ukuJl jl»wVl {j* aJI>- ia\ a:. ; tundra SjJJjJl 

LgjbUjj 4^jb Lglj j> ■ oJ,4^uJl 4tflal.)l ^5 jb>^J*Vl 
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jlj &j~Sj\ ^jjliJli . _ i\sS yu 

1 . 

< j-u9L*JI ^1p «Lc- Lojj; <w»L*ljUJl ^ja f' ^jsJI IJLa f'jji O} 

^J-L kw>ll£Jl I -La ^ ^ ^Jl >-j jLejJl frJb JLl» krais' ^_j j 

'— C.-1- S il J k"^^— I J \S»j^AA jUl kAla..-) 4j jiil ^jlw» Ju^j 

. vLj*! <U>~ jt J£*, U* uLi 

J'JJJ * J-—J s _ y i-C- ^jjUJD I ij aJUJL>»Jl 4 j e-LA >JLaJ 

^1 I olfrkJjxJl S-H.-.3 JbSjCjl 

.4jjjjl tl)jj 

kJx*J> C~>^' k_ijjiaJlj SiUl ^ aillaJl Ji-U ^Le- J,-S^.i)l ^y> 

Lfj Lw kOi> j ^x]l jixdJ jlJL>«jlj «• jJLi«. JLSvJl 

ojA>w» (_>3j LJu—4j ^jej jLjl . JLzS^ 

■ A —Lo j ^ 3 . > ^ ^ oL— j'V ^ 1^*4 L*i o — L!L%j ^ La j j 

'ji^-r* J'Lj* 


<J £dj^J' J-^LJ ^ ^,-v-^Ji ^jLJl ,J jJ>\£- ili«J 

^_5 «—'l^ «wa!^4 J>A_J . • r AA^JUjl j-n^alsj- 
























